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numbered decal. 


lubricant. 


A. A code number is assigned to each lubricant used in the 
plant and a bright numbered decal like that above is applied 
to every container and lubrication point. 


B. Each storage container has one of these numbered decals 
on it to indicate the lubricant it holds. 


C. Every container on the lubrication cart is marked with a 


D. Every oil can or grease gun is identified by a decal and 
filled from the cart or storage container with that numbered 


E. Every spot to be lubricated on each machine is marked 
with the code number of the lubricant required. 








Standard Coded Lubrication Service 


...- helps your oilers put lubricants 


where they belong 


YOU HAVE spent much time and effort 
determining just which grease or oil is 
the best for each type of service in your 
plant. Haven't you wondered at times 
whether the thousand and one spots to 
be lubricated always get the right 
lubricant? 

We have developed a simple method 
that will relieve you of that worry. It's 


Standard Coded Lubrication Service. 






The diagram above briefly explains 
how the system works. 

The only record you need to keep is 
a lubricatios: chart listing the lubri- 
cants used in your plant, and the code 
numbers assigned to them. These num- 
bers have no significance outside of 


your plant. You order lubricants by 


brand name just as you do now, but 
apply them by number. 


Standard Coded 
Lubrication Service 


offers these advantages: 


Prevents breakdowns resulting from 


the application of the wrong lubricant. 


Simplifies training and instructing 
new oiler crews. 


Saves oiler time by climinating the 
need for looking up lubrication recom- 


mendations for individual machines. 
Fits any lubrication program. 
Simplifies lubrication requirements. 


Avoids confusion of brand names. 


Any of the advantages above is ample 
reason for calling your Standard Oil 
Industrial Representative for further 
information. Discuss it with the men 
in charge of your lubrication. For the 
Industrial Representative nearest you, 
or further information, call your local 
Standard Oil Company (Indiana) office, 
or write 910 South Michigan Avenue, 
Chicago 80, Illinois. In Nebraska, write 
Standard Oil Company of Nebraska at 
Omaha 2. 


Gasoline Powers the Attack... 


Don’t Waste a Drop! 
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(4%2-inch drill pipe) 


ANOTHER COTTA “ENG/INEERED-TO-ORDER" TRANSMISSION FOR INTERNATIONAL DERRICK AND EQUIPMENT CO., BEAUMONT, TEXAS 


.) You know the terrific strain that’s put 
on an oil-well drilling rig! Ideco’s M-200-LG 
mechanical rig (above) is built to withstand 
heavy punishment, constant vibration ...a 
gruelling grind in which a COTTA heavy-duty 
transmission plays a crucial part. Four speeds 
forward, one reverse... providing rugged, de- 
pendable transmission of power for the toughest 
jobs! For over 30 years COTTA has been a 
source of custom-designed transmission units 
for locomotive cranes, Diesel locomotives, power 


excavators, mine sweepers and the like. If you 
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have a job with exacting space limitations, one 
which an ordinary gear-box can't handle, 
send for our illustrated brochure on special 


transmission applications... free on request. 


COTTA TRANSMISSION CORP., ROCKFORD, ILLINOIS 


An 
Assurance 
Dependable 


HEAVY-DUTY 
TRANSMISSIONS 


PRECISION-BUILT@ SPECIALLY 
ENGINEERED FOR YOUR PRODUCT 
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NICKEL AIDS THE COMMUNICATIONS INDUSTRY 


to KEEP Em (nw ToucH/ 


In the tradition of Morse and Bell and 
Marconi, the communications engineer 
carries on today. 

His work,always valuable,now is vital. 

No military campaign proceeds with- 
out it. The close teamwork between air, 
ground, and sea arms is possible only 
through instruments and equipment 
that keep them in touch though scat- 
tered throughout the four quarters of 
the globe. 


And the vastly increased pace of 
modern war production brings with it 
increased use of every home-front cir- 
cuit, line and wave-length. 


All branches of the communications 
industry ... telephone, telegraph, radio 
...are meeting the tremendous demand 
for their products. In war, communica- 
tion engineers are taking advantage of 
their long peacetime experience with 
metals and alloys. 


Time and time again this experience 
has shown them that a little Nickel goes 
a long way in improving other metals. 


So now, when the dependability of 
what this industry makes is of supreme 
importance to the Nation, it favors 
more than ever the use of Nickel. 


In repeaters, relays, magnetos, load- 
ing coils, transformers, loud-speakers 
and modern cables...even in the molds 
that form plastic radio parts...they call 
upon Nickel and its alloys for several 
unique advantages. 


When other metals lack toughness, 
Nickel often supplies it. When they lack 
strength and fatigue resistance or cor- 
rode too easily, adding Nickel provides 
the needed qualities. Under abrasion, 
wear, shock and stress metals perform 
better with Nickel than without. 


In the communications industry, as in 
many another, the knowledge, experi- 


ence and cooperation of our staff has 
been at the disposal of technical men. 
Whatever your industry may be...if 
you want help in the selection, fabrica- 
tion, and heat treatment of alloys... 
similar counsel and data are at your 
service, 








Catalog “C” 


mokes it easy for you 
to get Nickel literature. 
It gives you capsule 
synopses of booklets and 
# bulletins on a wide variety 
Y of subjects — from indus- 
i trial applications to metal- 
® lurgical data and working 
instructions. Why not send for 
y your copy of Catalog C today? 
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THE INTERNATIONAL NICKEL COMPANY, INC., 67 wail st., New York 5,N. Y. 
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Army tank 
transmission 
oil cooler 
specially de- 
veloped by 
Young. 


The experience gained in the research work and the manufac- 
ture of oil coolers for Army tanks and amphibious tractors is 
being applied to a post-war development program on oil cool- 
ers for trucks, busses and internal combustion engines for other 
mobile and stationary equipment. The new Young coolers will 
incorporate quick thaw-out characteristics and thermostatic 
by-pass features for cold weather performance, as well as 
high efficiency cooling that has been characteristic of Young 
units for-a quarter-century. The rugged construction, required 
for operation in war equipment, will also be incorporated 
into the units for peace-time application. Consult Young en- 
gineers on heat transfer problems as you prepare for peace. 


YOUNG RADIATOR COMPANY 
Dept. 214-G, Racine, Wis. 












Buy BONDS 
PRODUCE MORE 
SALVAGE SCRAP 
WIN THE WAR 





HEAT PRODUCTS 


OIL COOLERS + GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS 
INTERCOOLERS - HEAT EXCHANGERS + ENGINE JACKET WATER COOLERS 


TRANSFER 


Weatdsel 6) maene e J. H. ‘JOHN BLAIR MOFFETT. . BAUR UNIT HEATERS + CONVECTORS + CONDENSERS + EVAPORATORS 
: . Tre t 

JULIAN CHASE THOMAS L. KANE © BUZBY AIR CONDITIONING UNITS + HEATINGCOILS + COOLING COILS 
P.M. FAHRENDORF HARRY V. DUFFY CHARLES J” HEALE AND A COMPLETE LINE OF HEAT TRANSFER EQUIPMENT FOR AIRCRAFT 
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has to be a precise, accurate opera- 
~ ... machining barrel riflings of 
the Navy’s 16-inchers. 

Whether machining big guns or 
countless other war materiel, operators 
everywhere are “in the groove” when 
they use Texaco Cutting Oils for faster 
machining, longer tool life. 

Texaco Cutting Oils permit higher 
speeds and feeds, with improved surface 
finish. They lubricate the tools, and by 
carrying away the heat prevént chip 





TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT — CBS 
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welding; and lengthen tool life, assur- 
ing greater output. 

Texaco lubricants have proved so ef- 
fective in service that they are definitely 
preferred in many fields, a few of which 
are listed at the right. 

The services of a Texaco Engineer 
specializing in cutting coolants are avail- 
able to you through more than 2300 
Texaco distributing points in the 48 
States. The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


Official U. S. Navy Photo 


THEY PREFER TEXACO 
&More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 
% More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


#More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


#More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 

%More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. 


* HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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@ THIS BIG, powerful automatic lathe has 
set many records for low “per-piece” cost on 
aircraft motor cylinders, landing struts, tank, 
tractor and truck parts and other heavy war 
work. It incorporates the Seneca Falls Sim- 
plified Change-over Mechanism making it a 
practical machine for either short run or 
volume production. Length of carriage 
stroke and rapid traverse adjustment may 


be varied without changing any cams. 


SENECA FALLS MACHINE 


co., 


Positive operation, wide flexibility and serv- 
icing simplicity are important advantages of 
this design. Mode! R-14 may be equipped 
with a third arm (overhead) as well as addi- 
tional back squaring attachments, carriages, 
carriage slides and work handling devices. 
———_>— 

Write for condensed Catalog No. 42 show- 
ing the various types of Lo-swing produc- 
tion-boosting lathes. 


SENECA FALLS, N. Y. 
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United Oil Bath Air Cleaners are providing better per- 
formance, longer engine wear, and lessened need of 
service attention on tens of thousands of military vehicles 
and commercial trucks handling a critically important 
job of war-time transportation on the home front. 


‘ 


The same high standards of quality and performance 
which are incorporated in United products serving these 
vast war equipment requirements will distinguish the 
improved products we shall have ready for the new 
engines that will power post-war trucks, tractors and 
automobiles now being planned. 


The Army-Navy *‘E'' emblems earned by our em- ) 
ployees of both United Air Cleaner and Mitchell 
Divisions are constant inspirations to greater achieve- 


ment in the future. 





UNITED SPECIALTIES COMPANY 


UNITED AIR CLEANER DIVISION MITCHELL DIVISION 
CHICAGO 28, ILLINOIS PHILADELPHIA 36, PA. 
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‘Here's a great small 
spotwelder that is 


«sturdy... 
a DY a OF KY 


« fast... 


«compact... 


MODEL PMCR.0O-1 


Rated 30 KVA at 50% duty cycle 
for power supply of 440 or 220 
volts, 60, 50 or 25 cycles. Capac- 
ity: clean mild steel from two 
thicknesses of .016” up to and 
including .080”— stainless steel 
up to a maximum of .040” plus 
040”. Speed on two thicknesses 
of .032” thick pickled mild steel 
is 180 welds per minute. Maxi- 
mum electrode pressure at 24”. 
throat depth is 1000 Ibs. 





Write for descriptive 
bulletin No. 112-A 





SSeiany 





Manufacturers of a Complete Line of AC and-DC Electric Resistance Welding Equipment 


4915 W. 67TH ST., CHICAGO, 38, ILLINOIS 
In England: Sciaky Electric Welding Machines, Ltd., London 
Branch offices in Detroit and Los Angeles 


ScIAKY engineering has proved that it 
is possible to make a machine that is 
small, yet capable of delivering fast, high 
quality spot welds in day in and out pro- 
duction. Incorporated in this rocker arm 
type welder are exclusive features hitherto 
only used in larger machines. The use of 
heavy duty roller bearings at the fulcrum 
point of the arm, together with a special 
rubber cushion in the pressure cylinder, 
assure smooth action . . . eliminate ham- 
mering and wear. The design is compatt 
with controls and contactor in a hinged 
cabinet . . . dials are convenient to oper- 
ator and unit may be easily installed or 
moved. 


If your problem involves the fabrication 
of mild, stainless or zinc-coated steels and 
brass in light gauges, it will pay you to 
consider the “PMCR.0-1.” 


ae Biba ie 
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O’ COURSE you'd want the one that will perform most 
efficiently, without noise or vibration—the one that 
will live the longer. 

Sure, they look exactly alike. But there’s far more than 
meets the eye in comparing them. It’s the factor of static and 
dynamic balance. That’s what determines their relative value 
to the user. 


To eliminate guesswork and make sure that every armature 
will deliver the utmost in faithful service, alert manufacturers 
are correcting their unbalanced forces in the approved man- 
ner—with Gisholt Dynetric Balancing Machines*. If your 
product uses rotating parts, write Gisholt for complete in- 
formation on your specific balancing problems. : ' 


*A development of Westinghouse Research Laboratories 


DYNETRIC BALANCING 
G ISHOLT MACH INE COM PANY assures smooth vibrationless per- 


: ‘ ‘ormance in electric arc-weldin 
1205 East Washington Ave ° Madison 3, Wisconsin I jeans s 
generators. This large manufac- 


turer balances the entire rotating 
assembly, including the fan as a 
complete unit. 


Look Ahead .:. Keep Ahead... 














With Gisholt Improvements SS 


TURRET LATHES * AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 
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NO OTHER BRAKE EQUALS THE 


WARNER ELECTRIC BRAKE 


for SIMPL 


A connection to the ; 
truck battery is all eo ms: 
that is needed. Noth- 

ing special is required. 










So 
% 


Only a few flexible wires. 
Nothing to freeze or chat- 
ter.... No complicated 
mechanisms. 


With Warner Electric Brakes, there is full clearance 
under tractor and trailer—nothing to get knocked 
PLUGS IN AND OUT LIKE A RADIO off or leak — no exposed braking equipment — no 
rods to rattle—no tubing to split—no condensation 
to freeze. Warner Electric Brakes require only a wire 
to each wheel and will operate under water with- 


out short circuiting. Minimum maintenance cost. 


The plug-in cable provides 
current for brakes, tail light, 
stop light and running lights. 


Right now, the needs of our armed % 

forces come first! However, if you R 

are on the “essential” list we 
can supply you with brakes. 






WARNER ELECTRIC BRAKE MANUFACTURING COMPANY += BELOET, WISCONSIN 
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ENGINEERING and PRODUCTION ACHIEVEMENT 


Solving difficult production problems for American industry has been the 
business of Ex-Cell-O since its inception twenty-five years ago. Often this 
has entailed the development of special purpose machines for single and 
multiple operations . . . to do work faster, more economically, and with a 
much higher degree of accuracy. Where the quantities have justified it, 
Ex-Cell-O has not only designed and built special machines to produce parts 
of improved quality but has undertaken actual production and assembly 
of these parts in its own plant, using to practical advantage Ex-Cell-O's 
Nn complete heat treat equipment and widely-experienced production staff. 





Ex-(ell-t) “Firsts The days ahead. . . both war and postwar... are likely to offer a multitude 








EX-CELL-O was the first company 
in the United States to design and 
manufacture and introduce for suc- 
cossful commercial use. 
« precision ball bearing interna! grind 
ong eprodle 


of opportunities for the kind of engineering and production assistance that 
Ex-Cell-O can give so well. Consequently, the suggestion is made that, 
insofar as is practicable, your planning be started early. Ex-Cell-O’s ex- 
tensive facilities are at your disposal. Write to Ex-Cell-O in Detroit today. 














« horizoutal-type precision bonag 
machine 
@ precision theead grinding machine 


a precision cylinder hacing machine 


EX-CELL-O CORPORATION °* DETROIT 












a 1% hersepower compact hydraulic 
power unit | 
: coe lag “star Form fiom An Ex-Cell-O 25th Anniversary Book, illustrated above, has just been printed. If you would 
: — slg iL ‘wee ay? like @ copy just write to Ex-Cell-O Corporation, 1200 Oakman Boulevard, Detroit 6, Michigan. 
cally square paper mi bottles 
the dairy 


EX-CELL-O was alsothe firet Ameri- 
can company to un ake the mass 
production of hardened and ground 


precision parts for aircraft engines. 


SPECIAL MULTIPLE WAY-TYPE PRECISION BORING MACHINES * SPECIAL MULTIPLE 
PRECISION DRILLING MACHINES * PRECISION THREAD GRINDING, BORING AND LAPPING 
- MACHINES * BROACHES AND BROACH GRINDING MACHINES * HYDRAULIC POWER UNITS 
» GRINDING SPINDLES © DRILL JIG BUSHINGS * CONTINENTAL CUTTING TOOLS © TOOL 
GRINDERS * DIESEL FUEL INJECTION EQUIPMENT * R. R. PINS AND BUSHINGS © PURE- 
PAK MILK CONTAINER MACHINES * PRECISION AIRCRAFT AND MISCELLANEOUS PARTS 








UT: 
black 
widow 
carries 

a deadly 
sting 








DARK shadow streaks across the night sky. A newcomer enters the 

battle on the side of Democracy. Beariag a lethal sting, the Black 
Widow, America’s newest night fighter, packs the power to destroy any- 
thing that flies. Swift as an arrow, formidable as its famed namesake, this 
new ship, designed by Northrop, in co-operation with the Army Air 
Force’s Matériel Command, promises a deadlier weapon to the men who 
are bringing victory to the United Nations. 

And in the Pratt & Whitney engines that drive this most powerful of 
all pursuit planes are Foote Bros. Gears—gears that of necessity meet 
new standards in metallurgical and dimensional perfection. 

The Black Widow forecasts a new conception of design for the world 
of tomorrow—an era where high speed, the demand for greater efficiency, 
will find new uses for high precision gears. The engineering skill, pro- 
duction technique, manufacturing know-hows that have made possible 
the mass production of gears of such high precision may suggest applica- 


tions in the development of machines you are designing for a world at peace. 


FOOTE BROS. GEAR AND MACHINE CORPORATION e 5225 S. Western Blvd., Chicago 9, Ill. 























SEND US YOUR SPECIFICATIONS ON STANDARDIZED ITEMS, OR LET 


US HELP DEVELOP NEW USES TO MEET YOUR NEEDS. WE ARE EXPER- 


IENCED PAPER CONVERTERS ...HAVE A NEW,. UP-TO-DATE PLANT 


-»»- AND ARE IN A POSITION TO SERVE YOU WELL AND PROMPTLY 








INDUSTRIAL GASKETS; DIE CUT SPECIALTIES 


Pierce industrial gaskets: manufactured to precision dimen- 
sions from paper, felt, cork, asbestos, synthetic rubber, leather 
or special compositions; meet specifications for resistence to 
oil, water, gasoline, heat, pressure. Die-cut specialties: pro- 
duced by rotary press, platen press, punch press, or drawing 
methods from paper, felt, pond special compositions. 


PACKAGING AND SHOP PRODUCTION ENVELOPES 


Pierce packaging envelopes for holding small flat parts; 
metal-top envelopes for secure fastening and convenient re- 
opening; waterproof and greaseproof envelopes to meet all 
specifications; duplex shop-order envelopes — with protective 
glassine panels: the modern method of keeping blueprints and 
production orders together during work in progress. 


NEW...SAF-T-PAK BOXES FOR SMALL PARTS 


Pierce Saf-T-Pak Boxes: specially designed to individual re- 
quirements for the protection of small precision parts and 
other fragile items easily damaged in shipment. Can be pro- 
duced from kraft, chipboard, or special compositions in a 
wide variety of forms with die-cut cells, cushion liners, par- 
titions, other construction features of protective packaging. 


SPIRAL-WOUND PAPER TUBES AND CANS 


Pierce spiral-wound tubes and cans: in diameters from 3%” 
to 6” — any required length — from waterproof paper, kraft, 
chipboard, special compositions. Also, Pierce Saf-T-Pak 
tubes with felt liner for protection of fragile parts in shipment. 
Pierce protective caps and tubes for male and female threads: 
made in any size, waxed or plain. 


PRODUCTS 





* WRITE FOR SAMPLES AND COMPLETE INFORMATION 


Wanufactured Fy PIERCE PAPER PRODUCTS CO., 2720-A AUBURN STREET, ROCKFORD, ILLINOIS 
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WE'VE BEEN ASKED 
THIS ABOUT MAGNESIUM: 


Can magnesium 
be riveted? 


Riveting is a highly satisfactory method of conjoining 
various Dowmetal Magnesium Alloy fabricated forms. In 
those fields of manufacture where the weight-saving and 
fine strength characteristics of a metal are important, Dow- 
metal offers a number of exceptional qualities to supple- 
ment the fact that it is the lightest of all structural metals. 


Dowmetal is readily suited to hot or cold riveting by standard 
methods. Anodized rivets of the proper aluminum alloy dre 
generally specified. Drilling is recommended in preference 
to punching, especially in heavy sheet or extruded sections. 
Flush heads are provided by machine countersinking or by 





: ‘ ; ; . A le of the riveting of 
dimpling with the correct tool. While either the squeeze Dewmetal sheet, os applied to 
a . an aircraft vertical fin sub- 
riveter or hand gun can be employed, the former is preferred assembly. 


in most instances. 


Dow, as the pioneer and largest producer of magnesium, has accumulated 
comprehensive technical data on the riveting of magnesium alloys, and on 
the application of the riyeting technique to various types of Dowmetal fabri- 
cation. Too, complete facilities are maintained in the Dow plants for the actual 
production of riveted assemblies, in quantity as well as in small or experi- 
mental lots. Dow's experience and production capacities are readily available 
to assist you in any phase of Dowmetal riveting methods. 


DOWMETAL cquesiun 


<> 7%, 
& 


MAGNESIUM DIVISION + THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York « Boston «+ Philadelphia + Washington + Cleveland + Detroit + Chicago + St. lovis + Houston + Sanfrancisco « 










los Angeies «+ Seattle 
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Our Crude Oil Outlook 17 


The petroleum reserves at this time are 
of paramount importance. In this article 
the author surveys the field, pointing out 
the probabilities and possibilities of the 
future. 


U. S. Exports of 
Automotive Products 21 


Yes indeed the good old industry is still 
scoring on the export front. Here is a 
page of figures that shows how much of 
what and when. 


Six Colors Proposed 


For Safety Code 25 


Safety is always an industrial problem 
of the first water. Much has been accom- 
plished in this field incidental to our war 
program. In this article there is an at- 
tempt to coordinate and standardize some 
of the most successful experiments. 


B-29, P-61 and 
Other Warplanes 34 


On pages 34 and 35 there are a number 
of views of planes prominent for their 
records in the theaters of war. The text 
that accompanies these views is highly 
informative. It is a most complete article 
in capsule form. 


Rubber Supplies 
After the War? 38 


We are looking forward to an adequate 
supply of rubber for tires, as well as 
other industrial uses, in the postwar days 
to come. What can be expected and wish- 
ful thinking are two divergent tangents. 
Here is an account of what we will prob- 
ably get. 
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Government Should Be Our Servant 
Not Our Master 
By James F. Lincoln 


W: MUST, as Americans, determine the proper posi- 
tion of government in relation to our people. Is 
government the servant of the people, or are the peo- 
ple the servants of government? That will determine 
what kind of industrial system we are going to have, 
what standard of living we are going to have, who the 
employer is to be, and what kind of opportunity Ameri- 
cans are going to have. What is going to be the posi- 
tion of government relative to the individual? On that 
our whole future rests. 

The record of American industry in this war is the 
greatest triumph ever achieved by any people. Re- 
member, we have 130,000,000 people; we have limited 
natural resources; yet we furnish many of the tools 
of war to Russia with 200,000,000 and unlimited 
natural resources. We furnish most of the tools of 
war to China, with 400,000,000 people and unlimited 
natural resources. We furnish the tools of war largely 
to Great Britain with 650,000,000 and unlimited 
natural resources. All this in the face of govern- 
mental opposition and muddling almost beyond belief. 

Why is it that America, with a population 10 per 
cent as large as that of the Allies, can do that? It is 
because of the American industrial system and the 
genius of the American industrialist. Remove him 
from this picture and the chance of victory for the 
Allies in this war would have largely disappeared. 

In America each unit of industry germinates from a 
man with an idea. All industry is the result of exactly 
that—a man with an idea. He always starts from 
scratch and builds what he is able. That is the process 
which has made America great. Only here has there 
ever been possible the freedom of the individual which 
allows the occasional industrial genius to rise to any 
point that his ability makes possible. Only here is the 
individual free to develop his latent abilities to the 
limit. 

Only under a free enterprise system can man de- 
velop in the way he has in America. Why is free- 
dom so important? Man, as William James says, pos- 
sesses powers of various sorts which he habitually 


fails to use. He doesn’t develop automatically, but © 


because of crisis and incentives. He must first have 
the opportunity, which is freedom, and secondly, the 
reason, which is incentive. In America he has had 
both. 


From an address before the Sales Executives Club of New 
York. 
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BROACHING A NARROW SAW SLOT 
at a rapid mroduction basis? 








CINCINNATI No. 5- 
42 Duplex Hydro- 









Broach Machine. 
Brief description may 
be found in the ma- 
chine tool section of 

Sweet's Catalog 
























File. Complete 
specifications may 









ing for catalog No. and two surfaces broached 
M-894-2, station 





be obtained by writ- Drawing of steel core, showing saw slot 


in 


right-hand 
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Broach. 





One of the most difficult oper- 
ations on a surface broaching 
machine — that of broaching 
narrow saw slots — has been 
perfected by CINCINNATI 
Application Engineers to the 
point of a routine production 
job. An example of this type is 
illustrated here . . . a “broach- 


sawing” operation combined with the broaching of other surfaces. Suppose we 
consider the broach-saw operation alone: 
The part, shown in the sketch, is a small steel core. A slot about 7/16” deep x 1/16” 
wide in one end of the part, and two flats on the other end of the part, are broached 
in the right-hand station of the machine, a CINCINNATI No. 3-48 Duplex Hydro- 


A saw slot of these dimensions is truly an innovation in the field of broaching. Does 
it suggest a more economical method in your own shop? Perhaps cutting off bar 
stock? Our engineers will be glad to discuss this possibility with you, and to show 
you how CINCINNATI Hydro-Broach Machines will fit into your production lines. 


CINCINNATI, 9 


TOOL ROOM AND MANUFACTURING MILLING MACHINES...SURFACE BROACHING MACHINES...CUTTER SHARPENING MACHINES 
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ur Crude Oil Outloo 





As during and after World War I, apprehension now exists in 
some quarters regarding America’s future supply of crude oil. 
On the other hand, the Petroleum Industry War Council points 
out that “our oil future cannot be charted in advance; that our 
best procedure is to maintain a vigorous, dynamic oil industry 





create new approaches through dynamic action.” 


a series of two articles on the mineral fuel resources of 


the other mineral fuels—natural gas, shale oil and coal, 


oil and gasoline. 








O MUCH heat has been generated by the numerous 
current discussions concerning the crude oil out- 
look and therewith related problems that a re- 

statement of the basic facts of supply and demand, 
objectively presented as a means of appraising the 
different arguments advanced, seems timely. This 
task is made easier by the fact that, no matter who 
happens to be Secretary of the Interior and what- 
ever that official’s political views may happen to be, 
the integrity of the Bureau of Mines statistics is 
conceded by all, even those who differ sharply regard- 
ing the interpretation to be given them. Proper 
evaluation of developments will also be helped if one 
divests one’s mind of the impression that the ade- 
quacy of our oil reserves and that of adding to them 
by imports are brand new problems. When the num- 
ber of registered motor vehicles crawled toward the 
ten-million mark 25 years ago, the press served up 
at regular intervals gloomier than gloomy forebodings 
of the future, and much that is found in the news- 
papers of those days regarding oil imports sounds 
little different from what we have been reading of 
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competent to meet the problems as they arise and able to 


In this article, “Our Crude Oil Outlook,” which is the first of 
this 
country, the author summarizes our petroleum situation, sup- 
plemented by data on the rest of the world. The second article, 
which will be published in an early issue of AUTOMOTIVE and 
AVIATION INDUSTRIES, will present a comprehensive survey of 
the 
last named also with respect to its conversion into synthetic 


History of Petroleum Reserves 
the United States, 1937-1942. 


By W.C. Hirsch 
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Areas of World Classified as to Future Prospects for Oil 
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(Does not consider present discovered reserves 


late. In a book on “Petroleum,” published, shortly 
after World War I had come to an end, we read that 
“the late Secretary of the Interior, Franklin K. Lane, 
very forcibly and patriotically called the attention of 
the American people to the possibilities of complete 
exhaustion of petroleum in the near future.” This 
will suffice to modify the impression of many that the 
oil problem came upon us overnight, solely as an out- 
growth of the present war. 

Logically, the starting point for a study of the oil 
situation is a picture of the supply and inasmuch as 
we draw upon a number of foreign lands for a small 
part of our crude oil needs, this would be inadequate 
did it not present a picture of the entire world’s 
supplies. This has to be supplemented by measuring 
the contributions of oil shale plants, natural gas and 
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LOCALLY 
IMPORTANT 


gasoline wells as well as by the hydro- 
genation of coal and kindred chemical 


processes. Also into consideration must 
be taken that crude petroleum and cog- 
nate statistics revolve around estimates 
of reserves in known and proved fields, 
oil that may be extracted by present 
methods from fields completely devel- 
oped or sufficiently explored to permit 
sd reasonably accurate calculations. Since 
the reflection seismograph has become 
the outstanding instrument for locating 
oil wells, the dependability of these esti- 
mates has come to be generally ac- 
cepted. 

According to a statement presented 
to a U. S. Senate subcommittee by Wil- 
liam B. Heroy, Director of Reserves, 
Petroleum Administration for War, last 
August, proved petroleum reserves of 
the United States were then estimated 
at 20 billion barrels. This figure was 
based on one of the annual appraisals 
of the American Petroleum Institute. 
Comparison with the estimates of re- 
serves in preceding years is facilitated 
by the accompanying chart. Director 
Heroy, however, pointed out to the Sen- 
ate Committee that there was a marked 
decrease in recent years in the volume 
of petroleum reserves per field discov- 
ered, as shown in the following table: 


SMALL 


Petroleum Reserves Volume of 


Discovered, Proved Petroleum Reserves 
and Possible Per Field 
(Thousands of Barrels) (Thousands of Barrels) 


2,392,865 14,771 
2,077,220 9,399 

2,298,806 8,980 
1939 254 816,596 3,215 
1940 304 


341 976.444 2.863 
1942 348 507,229 1,458 


Obviously the number of new fields 
discovered has increased while volume 
of prospective yield per field has pro- 
gressively decreased. Moreover, only 
three fields found in the years 1939- 
1942 disclosed reserves of 100 million 
barrels. One school of thought ascribes 
this development to the more intensive 
work done on worthwhile prospects by 
geologists while others are apt to be neglected, al- 
though some of the largest and richest oil fields found 
in the past were added to the Nation’s sources of 
wealth by wildcatting and without benefit of modern 
geophysical test methods. It is pointed out that re- 
cent discoveries of promising oil reserves have been 
for the most part of what is known geologically as 
the structural type, which apparently lends itself prof- 
itably to present-day procedure. 

Whether there is any justification for falling back 
on the economist’s theory of diminishing returns to 
explain the apparent downtrend in proved oil reserves 
is difficult to say. After all, like in all industrial 
enterprise, cost is the determining factor of activity 
in one direction as against another, at least so in 
normal peacetimes. If the drilling of test wells en- 


Number of 
New Fields 
Reported 
1936 162 
1937 221 
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be given to estimates of poten- 
tial reserves, the history of the | 
immediate past furnishes a 
paradoxical background for pre- | 
dictions of an impending drying 
up of the supply. It is neces- i} 
sary to allude here to the pre- 
ponderant importance of crude it 
oil as a source of gasoline, lubri- i 
cating oil and other petroleum 
products. Compared with crude | 
petroleum production in the | 
United States in 1939 of more | 
than 1%, billion barrels, that 
of related fuels: natural gaso- 
line, benzol, power alcohol, and . 
synthetic mineral oils from i3 
coal and shale was reported by | 
the American Petroleum Insti- 
tute to have been 54,148,000 
barrels. World output of crude 
oil in 1940 was reported by the 
Bureau of Mines to have been 
slightly more than 2 billion bar- 
rels while that of related fuels 
a was placed’ by the American Pe- 
troleum Institute as 108,000,000 
| barrels. 
. Pa Output of refined petroleum 
. products in 1942 was reported 
by the Bureau of Mines to have 
been 1,334,000,000 barrels, 75 million barrels less 
than in the preceding year. This decline denoted 
the first repercussion of gasoline rationing which, it 
may be assumed, will make itself progressively even 
more felt in the years to follow. Having kept pace 
with the peacetime growth of its markets, the Ameri- 
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. S. Annual Discoveries of Petroleum Reserves 
Compared with Consumption. 
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tails costs out of alignment with those incurred in 
probing for more economically provable reserves, the 
lowest cost prospect is likely to become the common 
denominator until demand creates a market for the 
marginal product at a higher price. In the rough 
and tumble debates on oil reserves in the last few 
months, many of the participants 
have conveniently sidetracked the in- 
tricacy of the problem to popularize 
it for discussion by the man in the 





Estimated World Reserves in 1942 
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1 - wn eytbieia: crude petro BARRELS 1942 | 1942 1000’sBARRELS| RESERVES 
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S 
Crude Oil Production U. S. . 20 ,000 , 000 36.369 1,264,970 6.325 
B (Thousands of Barrels) U.S. R 8,500,000 15.457 210,000 2.471 
1935 996,506 VENEZUELA. 5,600,000 10. 183 190,000 3.392 
y 1936 1,099' 687 COLOMBIA 500, 000 0.909 22,000 4.420 
1937 1,279, 160 MEXICO 675,000 1.228 38,000 5.630 
1938 i oea' oe PERU. 160, 000 0.291 17,200 10.750 
1939 1'284' 962 ARGENTINA 250 , 000 0.455 16, 700 6.680 
1 1940 1'351 847 ECUADOR 27,000 0.049 2, 260 8.370 
1941 "402. BOLIVIA 40, 000 0.073 150 0.375 
‘ 1942 ‘on BRAZIL 1,000 0.002 Nite te Calan te 
1 1943 1'503'427 TRINIDAD 400 , 000 0.727 18, 000 4.500 
03, CANADA | 135,000 0.245 8,000 5.928 
- The 1 per cent decline in 1942 was a 1 eH 150 1875 
1 caused, according to the Bureau of Seay AY 6.60 an v0. 178 
S Mines, by a curtailment in refinery pee 75,000 0.136 1.000 1333 
- operations, resulting in turn from a ITALY... .. 1,000 0.002 "100 10.000 
aR ge POLAND... 44,000 0.080 3,970 9.023 
decline in the demand and heavy re- RUMANIA, 467 ,000 0.849 49,200 10.535 
ae 2 NETH. E. |. (Includes Borneo-New G.). 1,250,000 2.273 57,600 4.608 
c duction of stocks of refined oil. In BURMA. 100000 0. 182 7,500 7.500 
; : : Poke: INDIA... ’ ; 
) spite of minor deviations from a a 25: 000 0.045 2680 10.720 
3 one-way trend, it may be considered PERSIAN GULF AREA 16,450; 000 29.913 118'380 c70t 
] that the record of U. S. crude oil out- Crores... pins ~saeSane tet veut Coates’ Mme stscrhs se haaed 
y put in recent years reflects marked TOTAL 54,992, 600 100.000 2, 440, 880 3.718 





steadiness. By itself, therefore, and 
detached from whatever weight may 
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* According 


reserves, as of Jan. 1, 


to Petroleum Administration for War, 


1944 were 51,183,800,000 barrels. 


estimated proven world’s 
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can oil-refining industry made 
an average of 18 gallons of 
automotive gasoline out of every 
42-gallon barrel of crude before 
Pearl Harbor. According to a 
statement by Ralph K. Davies, 
Deputy Petroleum Adminis- 
trator, to a House subcommittee, 
the war’s demands necessitated 
cutting the production of gaso- 


Historical Chart Showing Increases in U. S. 
Reserves by New Discoveries and Decreases by 
Production. 









1928-1942. 





line to 12 gallons per 42-gallon 
barrel of crude last year, while 


['2 game nore 

. ° . | = — - 

the output of aviation gasoline, Lay <= fleas 
toluene, butadiene and other 10 
petroleum war products was 4g 
stepped up from one-half a gal- ‘ 


lon to 3% gallons, seven times 
as much. What changes in re- 
finery capacity these wartime 
alterations caused is not likely 
to become known until after the 
end of the war. This also pre- 
cludes until then a clearer pic- 
ture of the postwar factors of 
limitation of petroleum prod- 
ucts output. Before: the war, 
demand for certain major prod- 
ucts, such as gasoline, appears 
to have had more influence on 
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market conditions than any 

other factor. The ratio of 

available crude also undoubtedly 

affected, though perhaps to a 

lesser degree, the market’s undertone. Changes in 
the aggregate refinery capacity came in for relatively 
little attention, it being taken for granted that the 
industry would always provide ample facilities, an- 
ticipating any upturn in the demand. War curtail- 
ment of the supply of steel, which for a time pared 
the supply of drill steel for exploratory work, has 
hardly necessitated abandonment of or important 
changes in Government-approved plans for refinery 
extensions. The most difficult post-war job that will 
confront the oil refining industry will undoubtedly be 
adapting its manufactures to the requirements of a 
world at peace, not only in the barrelage output of 
each product, but also in their properties, slanted as 
these will necessarily be not to military ut to the 
constructive requirements of peace. 

Regarding the world outlook for crude oil supplies, 
James Terry Duce, director of the Foreign Division 
of the Petroleum Administration for War, testified 
before the O’Mahoney Committee that “in the United 
States we have drilled one well for every three square 
miles of land while in the foreign countries there 
has been but one drilled to every five hundred square 
miles.” He added that “oil is easier to find abroad 
and is found in larger quantities; 300 fields which 
have been found abroad in the last twenty years have 
had an average estimated ultimate production of 
about 100 million barrels each, while the average 
field found at present in the United States does not 
exceed 2 million barrels in ultimate production.” The 
accompanying tables give in detail Mr. Duce’s figures, 
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together with his estimate of world prospects, classi- 
fied according to his appraisal of their respective 
importance. It may be noted here that crude oil im- 
ports have always been of marginal proportions, never 
rising above between 3 and 4 per cent of domestic 
production and offset by somewhat larger exports of 
crude. 

Transportation has been a major problem of the 
petroleum industry almost from its birth in 1859. 
Three years later the first pipe line was built; by 
1940 there were 126,400 miles of pipe line and in 1941, 
nearly a billion barrels of crude were transported in 
this manner. Bare cost of transportation via the 
“Big Inch” to the Government is estimated by Wal- 
lace R. Finney, chairman of the Special Engineering 
Committee of the Petroleum Administration for War, 
and J. B. Adoue to be 10.4 cents per barrel from Long- 
view, Texas, to Linden, N. J., a distance of 1340 
miles. At the present tariff rate, the Government re- 
ceives 40 cents a barrel. Costs of transportation by 
pipeline, tank car, tank vessel and motor tank truck 
have been studied by a subcommittee on Post-War 
Readjustment of the Petroleum Industry War Coun- 
cil, but its findings have not yet been made public. 
The conclusions of this committee may help to shed 
light on the cost of transportation via the much- 
discussed Arabian pipe line as compared with tanker 
transportation cost. 

It is this latter which has caused and continues to 
cause endless discussion. Defended as a war measure 

(Turn to page 90, please) 
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U.S. Exports of Automotive Products—1942 
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Number Value item Number Value 
Passenger Cars and Chassis—New Differential transmission gears........... sseees 1,466,000 
Not over $850. ........... 6,127 $ 4,348,157 Se oS a eee re ees 761,234 
Crver SES6 66 SU O00 eos. 5 6 dois cee 6,947 6,930,128 ME SN se ik rsa hs ur evead sens 3,448,215 931,112 
Cove SE BOG Ors BE BOR. oss ciccevcesaren 639 924,390 AED WG TE SOTIMES. «0. iaiccescackas ‘wearers 1,467,082 
Over $2,000 DEAL a Asha cidihaleee een 238 997,069 Parts for replacement, n:@.8......0.06ccs00 ssevecc 64,065,032 
—————$.  s — Horns, hand and electric............. 309,112 406,849 
Total—Passenger Cars—New ...... 13,951 $13,199,744 Other accessories ............. EP re ee 7,024,924 
Passenger Cars and Chassis—Used.. 1,770 1,153,117 Starting, lighting & ignition equipment... ...... 1,455,965 
Truck, Busses and Chassis—New Brake lining 
fe i ee ae oe ee eee 23,185 $20,759,636 Molded and semi-molded (lb.)........ 3,619,401 1,706,624 
1 ton and not over 1% ton......... ; 72,725 79,646,532 a, Se 749,449 283,900 
Over 1% ton and not over 2% ton.... 46,667 90,584,772 Clutch facing 
Over 2% ton Molded and semi-molded........:........ 995,996 354,795 
Gasoline ...... ? eer 10,991 47,148,383 WE cg Lado tide abasiwavouens saa ee cee 436,446 203,720 
Diesel and semi-Diesel... 2,586 19,830,418 Brake blocks 
SD NN incl cina. Sa’e swage ass nets welds 192 286,663 Molded and semi-molded (Ib.)..... 746,255 197,679 
—_———— — i eee eee eee ee Oe ee erent ary 54,455 37,272 
Total—Trucks, Buses and Chassis Service Equipment and Parts 
OR RE ee he ere re eee 156,346 $258,256,404 Tire Service Equipment and Parts... ....... 802,182 
Trucks, Buses and Chassis—Used.... 392 265,138 Pumps for gasoline and oil........... 10,492 350,280 
Co, ee ee Pee ee eee 2,013 3,517,740 Other service appliances and parts... ...... 2,283,511 
PI ian da cau enka tab pheen kek 28,989 12,113,040 Storage Batteries, 6 and 12 volt.......... 304,430 1,811,979 
Motorcycle parts and accessories......... ..eee- 3,308,085 Tires and Tubes 
Automotive Engines for Assembly Truck and bus casings............... 932,177 29,132,167 
Truck and Bus—Diesel and semi- Other automobile casings............. 253,354 5,096,774 
PE) Scio aaieeckosceriaws ys 345 $492,619 ey. i a eee 1,255,988 3,385,301 
; Truck and Bus—Gasoline............. 24,093 3,829,206 Other casings and tubes.............. 474,972 6,913,979 
Pe GP ewan cxtuctsuenss cabbeay 1,290 179,609 Solid Tires 
Automotive Engines for Replacement ee ae TONES 5s os ook 5 be hectic ae 17,336 480,932 
Diesel and semi-Diesel............... 111 120,176 ee ee ie een aia Un te 52,235 23,607 
ES n5. Stee eGek Ph editbnw ties ohana 1,967 359,147 
OE ONE RE tects sneaks ccléawdese, 4 aeees 63,858,112 
Automotive axle shafts.............cceee. 71,779 305,443 Source—Bureau of Census—Does not include exports to non- 
NN Fo a dae Gina s ated etirdas ccs sisereee-) "manuaee 956,029 contiguous territories of the U. S. 
Ee here ee rR re re 2 1,237,553 For 1941 data see page 139—-March 15, 1944, issue of Automotive 
NS caste Wie. oid nik e.0 bane ticle Kip eds on Maen, 332,456 and Aviation Industries. 
e 
Monthly Production of Motor Truck Trailers* 
1943 Civilian Military Total 1943 Civilian Military Total 
Bg 556 11,785 12,341 September ......... 477 19,811 20,288 
February. <2,5 pe 8,767 9,692 oo rer 21,456 21,876 
a, pee 430 10,915 11,845 November .......... 518 22,264 22,782 
EE Sieg oie e ae 567 11,471 12,038 December .......... 793 23,276 24,069 
Gia cadaceeae 611 10,487 11,098 a - 
No a hiked vee 1,267 14,941 16,208 TORE beach casas 8,054 188,811 196,865 
Pere ae 698 16,866 17,564 
August 792 16,772 17,564 * War Production Board. 
Monthly Truck and Truck Tractor Production* 
——— Lightt—_—_—_—_—_—_. —— —Medium*—— —Heavy——__—. ——-Total All Sizes — 
1943 Civilian Military Total Civilian Military Total Civilian Military Total Civilian Military Total 
i ree theeh te « wen ee 23,727 re 7,019 7,019 106 18,533 18,639 106 49,279 49,385 
February 23,314 See. = =—«ss “eosin 6,453 6,453 226 17,327 17,553 226 47,094 47,320 
March 27,544 8 ae 8,268 8,268 284 19,781 20,065 284 55,593 56,877 
April 23,107 » ee 9,717 9,717 247 23,026 23,273 247 55,850 56,097 
May 21,217  .  . Saree 12,696 12,696 304 20,940 21,244 304 54,853 55,157 
June 20,734 Dee . “wewowe 14,070 14,070 395 21,263 21,658 395 56,067 56,462 
July 20,925 Ok an 16,024 16,024 173 23,148 23,321 173 60,097 60,270 
August 19,944 TOOGe 2). vies 17,809 17,809 162 23,358 23,520 162 61,111 61,273 
Septembe1 21,089 re 16,094 16,094 133 20,121 20,254 133 57,304 57,437 
October 22,046 22,046 68 17,739 17,807 95 20,050 20,145 163 59,835 59,998 
November 21,717 21,717 48 15,072 15,120 142 19,990 20,132 190 56,779 56,969 
December 23,074 23,074 63 13,847 13,910 442 21,831 22,273 505 58,752 59,257 
Total 268,438 268,438 179 154,808 154,987 2,709 19,368 252,077 2,888 672,614 675,502 
1944 : 
January 21,479 21,479 1,985 13,369 15,354 546 21,667 22,213 = 2,531 56,515 59,046 i 
February 21,095 21,095 1,798 10,440 12,238 968 21,911 22,879 2,766 53,446 56,212 i 
March 21,081 21,081 3,318 8,854 12,172 1,308 22,376 23,684 4,626 52,311 56,937 : 
ree rea 19,533 19,533 6,229 7,038 13,267 1,887 21,465 23,352 8,116 48,036 56,152 i 
—— i 
*—War Production Board. 4 
1—Light—Under 9,000 Ibs. Gross Vehicle Weights, Medium 9,000-16,000 Ib. G.V.W., Heavy 16,000 G.V.W. and over. k 
J 
f 
; 
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Oscillator, jDetector 

~” Power 
= | 00 Supply 
~~ * HE speed and efficiency of the Naval Construc- 
o tion Battalions (SeaBees) in constructing ad- 
+) vance bases is in direct ratio to the amount and 
¢ =e . . . . 
aS performance of their automotive equipment, Rear Ad- 











Current 

| Aenptitior miral H. G. Taylor (CEC) of the U. S. Navy told the 
C) Society of Automotive Engineers at its National War 

© © a ee Materiel Meeting in June at Detroit. The regular 
Cathode Ray | OO0000 allowance list of a single Construction Battalion, com- 
prising 1100 men and officers, calls for 12 jeeps, four 
*4-ton light pick-up trucks or weapon carriers, four 
145-ton 6x6 light cargo trucks, four 2'-ton 6x6 cargo 
trucks, and 32 of the 6x6 combination cargo and dump 
trucks, equipped with removable bow tops and seats 
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Fig. 1—General arrangement of condenser 
type indicator equipment. 





Improved Indicator for Measuring 
Static and Dynamic Pressures 


By C. E. Grinstead, R. N. Frawley, F. W. 
Chapman, and H. F. Schultz, General 
Motors Research Laboratories 


LINK CONNECTOR Jack —— — INSUL ATOR 


PRESSED IRON CORE CON. GROUND CONNECTION 
‘I. HE condenser-type engine indicator, 

with its associated electrical ampli- PRESSED IRON SLEEVE 
fying and recording equipment, is a 
compact and sturdy unit. It is easily 
serviced and, having a high natural 


INSULATING SLEEVE 


: : : , ge COIL SUPPORT LINK COIL 
frequency, is relatively insensitive to 
shock and vibration. Since no mechani- 
cal linkage is required between the 
FRAME _ TUNED CIRCUIT CON, 


pressure diaphragm and the elec- 
trically-sensitive element, there is an 
advantage over many other types of 
indicator. By the use of a low im- a 
pedance link between the indicator and 
the electrical equipment, the oscillator 
detector unit can be operated as much INTERCONNECTED WATER PASSAGES 
as 100 feet from the engine. This 
affords the advantage of keeping sen- 
sitive electrical equipment away from 
hot air blasts and noise, and permits 
testing personnel to remain outside the 
engine test room. 

Fig. 1 shows the general arrange- 
ment of complete equipment. The man- : 
ner in which this indicator functions hey ce 
is briefly as follows: The diaphragm 
and the insulated electrode of the in- 


WATER TUBE 








INSULATED CONDENSER PLATE 














dicator form a condenser, the capacity Fig. 2—Latest design of water-cooled condenser-plate indicator of 

of which is part of a tuned, resonant high pressure type developed at General Motors Research Labora- 
electrical circuit. Small changes in tories. 

22 AUTOMOTIVE and AVIATION INDUSTRIES 








er | 








\W 


| Military Bases 
| Automotive Kquipment 


Admiral Taylor tells SAE of its 
important role overseas; 
Variety of engineering subjects 
discussed at National War 
Materiel Meeting 


Auxiliary 
said, 


for personnel. automotive 
equipment, he includes a _ four- 
wheel drive ambulance, a maintenance 
trailer, four %4-ton trailers, two 1-ton 
trailers, two grease and _ lubrication 
trailers, one 25-ton low-bed machinery 
trailer, and four 300-gallon water trail- 





the pressure on the diaphragm causes 
a change in capacity and are indicated 
by changes in the d-c electric output 
of the rectifier. Amplication and record- 
ing follow. 

Some idea of the latest type of in- 
dicator may be had from Fig. 2. The 
assembly consists of four principal 
parts: a water-cooled frame and dia- 
phragm; an insulated fixed-plate and 
electrode assembly; a coil assembly; 
and, an electrode shield and cable con- 
nector. The frame and diaphragm form 
an integral unit which is machined 
from a solid piece of Invar steel. This 
type metal is used to minimize the effect 
of temperature changes in the dia- 
phragm. Water cooling keeps the tem- 
perature of the indicator within the 
range where the low thermal coefficient 
of Invar is realized, and also serves to 


serves as both a unit shield and cable 
connector. This jacket also houses the 
coil assembly. The latter, in conjunc- 
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, Fig. 3 — Cali- uJ 
cool the thin, copper plate which forms brated high pres- er 
the bottom surface of the indicator. The sure, combustion => 
electrode assembly consists of an Invar chamber _ record Ww) 
condenser plate mounted in a ceramic taken on an air- 7 
insulator. Complete electrical shield- craft engine at oa 
ing is provided by a metal jacket which 2600 rpm. 


ers. In addition, supplementary equip- 

ment is usually’ provided for specialized jobs. 
Admiral Taylor stated that since the start of the 

war orders totaling approximately $225,000,000 have 

been placed for advance base work, approximately 

$110.000,000 of it now being in service overseas. 


equipment, is not limited to pressure 
measurements. The technique and 
equipment can also be applied to study- 
ing the amplitude and wave form of 
small deflections of moving bodies. Also, 
some uses in the automotive field are: 
Measurement of stress and strain; 
measurement of flywheel deflection; 
measurement of cylinder-head and 
block deflection; and, use in propeller- 


Eight technical sessions were held during the three 
days of the meeting, during which 16 papers were 
presented by prominent engineers. 
tion of one paper which is on the restricted list, the 
papers are presented herewith in abstract form: 


With the excep- 


shaft balancing machines. Other uses 
of this apparatus in various fields of 
engineering are: Measurement, or in- 
dication of unbalance in high-speed ro- 
tating machinery; measurement of 
vibration; pressure surges in oil cir- 
cuit-breakers; measurement of water- 
hammer and other hydraulic surges; 
gun pressures; and, jet propulsion 
pressure studies. Engine detonation 
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tion with the insulated condenser plate, 90°BTC TDC| 90°ATC| ; 
forms the tuned circuit previously men- 
tioned. V = V V i 

The principle of the condenser-indi- TIME t 
cator, and its associated electrical : 














Table I—Machine Analysis for Processing Cylinder Heads. 


Area No. of Mach. Load 
Machine Sq. Ft. Machines 1000 Eng. 
Standard Machines 6,658 42 
Greenlee 2,890 1 0.323 
SAVINGS EFFECTED 3,768 41 


studies have also been made with this 
instrument. 


Some Aircraft Engine Produc- 
tion Methods 


By Martin M. Holben, 
Wright Aeronautical Corp. 

NE of the principal problem to be 
solved by the Technical Production 
Unit was the need for highly-auto- 
matic machine tooling to offset the 
lack of a sufficient supply of skilled 
workers and to afford greater than 
ever quantity production. Parts which 
had required much handwork such as 
burring of sharp corners, blending of 
radii, hand-buffing and polishing were 
processed on automatic equipment. 
Finished parts showed less variation 
than was the case with hand labor 

and standard machine tools. 

Cyclone cylinder work is typical of 
speed-up in production possible with 
automatic methods. Using a Greenlee 
Automatic Transfer Machine, 70 per 
cent of all the machining operations 
required are performed on a single 
machine in a one-way, 200-foot trip. 
These operations, previously executed 
by 46 skilled and semi-skilled workers 
on 46 standard machines on each shift, 
are now completely handled by 3 girls 
who can be trained in a few days. A 
master control panel takes care of all 
functions, and the type and location 
of any trouble is indicated by colored 
lamps. Cylinder heads are produced by 
this machine at the rate of one every 
45 seconds. An analysis covering 
this machine is given in Table I. Other 
processes in the production of various 
engine parts have been similarly 
speeded and simplified for handling by 
unskilled, quickly-trained workers. 
Often, savings in production costs is a 
worthwhile by-product of automaticity 
of machines. Table II presents an 
analysis showing a comparison of auto- 
matic multi-operational equipment 
versus standard machine tools for 
processing the supercharger front sec- 
tion. 


Hydraulic Transmissions for 
Motor Vehicles 

Albert H. Deimel, 

W HERE a hydraulic units acts simply 
as a clutch substitute it is known 

as a coupling, a typical example of 

which the Spicer Fluidgear Transmis- 


By Spicer Corp 
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Per 3 Shift Day 


Cost of Cost of Handling 

Machine Fixtures Oper. Men Req'd | Prod. Hrs 

$286,500 | $ 33,000 17 107 797.5 
$319,500 

$244,266 $ 69,000 2 8 7.8 
$313,266 
$ 6,234 15 99 789.7 


sion consisting of a hydraulic coupling 
followed by a power-shifted transmis- 
sion. When the vehicle reaches a cer- 
tain speed, an electric governor sets 
up a circuit which, when the throttle 
is closed, is completed. This causes the 
gears to be automatically shifted tio 
second gear. When the next prede- 
termined speed is reached, a second cir- 
cuit is set up and closing the throttle 
is a signal for the shift to high gear. 
The assembly will not shift up or down 
until suitable vehicle speeds have been 
reached, and it will not shift until the 
operator calls for the change by clos- 


blades, thus causing the turbine to ro- 
tate and drive the vehicle. After leav- 
ing the turbine, the fluid flows through 
the stationary blades which change the 
direction of flow. This causes a re- 
action which results in an increase 
in torque. For best results, the turbine 
is divided into three stages with three 
pairs of rotating, driven members and 
stationary, reaction blades. After the 
fluid leaves the final stage, it returns 
to the pump for recirculation. A gear 
pump is connected to the case to keep 
the fluid under pressure in order to 
prevent losses due to cavitation. 

The converter as built has a maxi- 
mum torque ratio of about 5 to l, 
which occurs at stall; i.e., when the 
turbine rotating blades are held sta- 
tionary by the vehicle load. As the 
load permits this output member to 
turn, the torque gradually decreases in 
step with the decrease in the speed 
ratio of the input and output members. 
At a speed ratio of 2 to 1 the losses 
in the form of heat reach a minimum. 

With further decreases in speed 
ratio, the heat losses again begin to 
rise. When the speed of the output 
shaft approaches that of the input 


Table Il—Machine Analysis for Processing Supercharger Front 


Section. 
Per 3 Shift Day 
Area No.of | Mach.Load | Cost of Cost of | Handling 
Machine Sq. Ft. Machines 1000 Eng. Machine Fixtures Oper. Men Req'd | Prod. Hrs. 
Radial Drill 760 5 4.1 $32,500 $ 5,000 4 13 98.5 
Radial Tapper 231 1 0.875 3,600 2,000 3 3 21 
Vertical Mill and 
Rotary Table 243 1 0.81 10,500 1,000 | 1 3 19.5 
1,234 7 $46,600 $ 8,000 | 8 19 139.0 
$54,600 
Greenlee 480 1 0.355 | $40,000 2 1 8.5 
Greenlee 476 1 0.37 40,000 | 1 1 8.9 
956 2 $80,000 3 2 17.4 
ASVINGS EFFECTED 278 5 $25,400 more 5 17 121.6 


ing the throttle, momentarily. Several 
buses equipped with this type of con- 
trolled, automatic hydraulic system 
have averaged 100,000 miles each in 
regular city service with good results. 

A refinement of the hydraulic 
coupling wherein a stationary set of 
blades is interposed between the driv- 
ing and driven members of the unit 
acts as a torque converter and elim- 
inates the need for mechanical trans- 
mission gearing. The Spicer hydraulic 
torque converter is typical of this de- 
velopment and includes the following 
essential parts: A centrifugal pump 
of high efficiency, driven by the engine; 
a three-stage turbine, acting the 
driven member; and, a case surround- 
ing the pump and turbine to contain 
the working fluid and carrying the 
stationary, reaction blades. The latter 
blades are curved so as to change the 
direction of the fluid flowing past them. 
The engine turns the pump and causes 
the fluid to flow through the turbine 


as 


shaft, the losses become too high for 
practical use of this type converter. 
Consequently, the Spicer converter is 
provided with an automatic, direct 
drive which takes over the transmission 
of power from the hydraulic unit when 


the output speed equals 2/3 to % that 
of the input. With this straight- 


through mechanical drive, and with the 
hydraulic drive at rest, maximum ve- 
hicle speed can be obtained. 


Preservation of Vehicles and Com- 
ponent Parts for Storage and 
Shipment 


By and C. O. Durbin, 


Div., Chrysler Corp. 


Cc. E. Heussner 
Engineering 

HE conditions of storage and ship- 

ment during wartime are consider- 
ably more severe than during peacetime 
and require more care in packaging. 
Equipment packages must be prepared 
(Turn to page 76, please) 
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LTHOUGH the use of color has 
A been generally recognized as a 
medium for good housekeeping 
in industry and although color sig- 
nals have been employed in various 
ways in the interest of safety, the 
establishment of ground rules cover- 
ing the use of color in industry evidently has not been 
formalized through recognized and universal stand- 
ards. An important contribution along this line has 
been made by the Finishes Department of du Pont in 
proposing two types of standards—a safety color code 
for industry; and “‘three-dimensional seeing,” the use 
of color and light in the right combinations. 
Based upon scientific research, du Pont 
proposes a uniform system of color signals 
in the form of a safety color code. Granting 
that color is frequently used for safety, many 
of its applications are said to be confusing 
and inconsistent. If red is used to indicate 
fire protection equipment, it should not be 
used, at the same time, to indicate plant 
hazards. One factory has its machine guards 
painted red which may imply that the safety 
device itself is a hazard. Such examples could 
be quoted indefinitely. 

According to du Pont, if the use of color is 
to have meaning, it must be used with pur- 
pose and direction. It should do more than 
attract attention. Moreover, any identifica- 
tion based on color must respect previous 
usage. Thus, the identification of red with 


Traffic White (or gray or black) marks traffic 

lanes, aisles and storage spaces. Where the aisle 

mark is adjacent to a hazard, yellow instead of 
white is correct. 
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With or without the written warning “Do Not 
Operate” on the disk hung from this com- 
pressor control valve, employes will heed the 
color message “Do Not Touch” which is as- 
signed to Precaution Blue. The horizontal 
shaft is properly made conspicuous by Visi- 
bility Yellow striping, a Color Code recom- 
mendation, calculated to prevent tall em- 
ployees from bumping their heads. 


olors 





Proposed for Safety 
Code in Industry 


fire, and of green with safety is traditional. Too, the 
factor of high visibility under all lighting conditions 
and the relatively high incidence of color blindness 
must be recognized. 
Six colors have been selected for the safety color code 
(Turn to page 152, please) 
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ass Production of Bendix-Weiss, 


Constant Velocity Universal 





This is the Ninety-fifth 
in the series of monthly 


production features 











conventional universal joints, regardless of de- 

sign details, have been based upon variations of 
the first cross-type joint invented some 400 years ago 
by the scientist Jerome Cardan. Hence the origin of 
the term “Cardan joint” which is still in use today. 
Conventional universal joints have served the industry 
well over the years and unquestionably have a definite 
sphere of usefulness in motor vehicles, subject to cer- 
tain known limitations in their application. 

However, with the advance of motor vehicle design, 
engineers have developed applications of such char- 
acter as to far exceed the adaptability of conventional 
universal joints. To cite but a few—consider the 
problem of transmitting power to the front wheels of 
a motor car, truck or other vehicle; or in the trans- 
mission of power where the angularity between the 


OE cvestont of the literature indicates that 


driven and driving members ranges from 20 deg to , 


over 30 deg. 

It is an accepted fact that the ordinary Cardan joint 
does not transmit uniform velocity from the driving 
to the driven shaft. It has been found that there is 
a cyclic variation in the form of an acceleration and 
deceleration of speed twice per revolution. The ex- 
tent of such fluctuation depends upon the amount of 
angularity, roughly about 7 per cent for an angularity 
of 15 deg, and almost 30 per cent for 30 deg. To re- 
duce the effect of these variations and. consequent loss 
in power, as well as to prolong the useful life of a 
Cardan joint, designers have been forced to reduce 
shaft angularity to a minimum. It is possible to com- 
pensate for these fluctuations of angular velocity on 
propeller shafts, by positioning two joints in such 
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angular relation to one another that the variations of 
one compensates for the other; this requires, however, 
that the driving and driven shafts are to be main- 
tained parallel to each other. Actually this condition 
cannot be guaranteed in practice due to torque reac- 
tions and spring deflections which produce variation 
in angularity. However, in torque tube drives where 
only one joint is employed, it appears impossible to 
eliminate fluctuations with conventional joints. 

Inventive ingenuity developed the principle of the 
“constant velocity” universal joint which permits the 
transmission of uniform speed up to extreme angu- 
larity of driven and driving members. One of the 
earliest applications was made on the Cord front-drive 
car some years ago. Here it was necessary not only 
to compensate for extreme angularity but also to pro- 
vide a smooth flow of power to the front wheels. 

Three types of constant velocity joints are currently 
in production in the U. S. A.—the Bendix-Weiss type, 
manufactured by the Bendix Products Div., Bendix 
Aviation Corp.; the Rzeppa type, produced by the Gear 
Grinding Machine Co.; and the Tracta type, being pro- 
duced by the New Process Gear Co. The latter is be- 
ing supplied for jeeps and armored cars for military 
service. 

At the present writing, the Bendix-Weiss joint has 
been produced in great volume for the front driving 
axles of military vehicles, including half-tracks, jeeps, 
and other types. The Navy also is using these joints 
in numerous applications on warships and other ves- 
sels. Bendix advises that its product was ready for 
general introduction to the automotive industry about 
the time that motor car production was halted by the 
war. Owing to the enormous quantities of joints re- 
quired for the military program, Bendix has licensed 
a number of large vehicle producers and these have 
accounted for about half of approximately 2.5 million 
3endix-Weiss joints that have been produced since 
1940. 

Similarly, the larger part of Rzeppa joint output 
has gone into the military program, principally for 
application on motor trucks, jeeps, tanks, tank service, 
wreckers, halftracks and others. The Rzeppa joint 
was adopted as a standard unit for Army truck front 
drive axles as early as 1930 and since then the out- 
put of the Gear Grinding Machine Co. has steadily 
grown to a yearly 400,000 units at this date. In addi- 
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Rzeppa, Tracta 


J oints for Military Vehicles 


tion, large quantities now are being produced by one 
of the largest automobile plants and its subsidiaries. 
Rzeppa joints also have found an important place in 
commercial, marine, and aircraft applications. 
Generally speaking, the constant velocity joint of- 
fers great promise to automotive designers in trans- 
mitting power for front wheel drives, for rear engine 
drives, of all manner of drives where angularity 
exceeds conventional practice. Brightest possibilities 
for postwar applications are in rear engined motor 
cars, for the transmission of power where all wheels 
are independently sprung, for multiple-drive motor 
trucks, heavy off-the-road vehicles, for motor boat 


Bendix-W eiss— By continued de- 


‘aihidieaaal both in 
design and in production methods, the Bendix-Weiss 
joint has undergone considerable simplification. Cur- 
rently, this joint consists of but two major parts—the 
two main yoke forgings. As illustrated, the assembly 
comprises the two yokes, four large balls, one large 
center ball, and two pins. In a former installation in 
the front wheel drive of an automobile, a joint was 
located at the wheel and another joint at the differen- 
tial. The joint design at the wheel permitted a max- 
imum angularity of 37 deg for steering 
and the other a maximum angularity of 
16 deg. In addition, this joint allowed one 
inch of rolling end motion, thus eliminat- 
ing the usual spline sliding. This feature 
is one of the basic properties of the Ben- 
dix-Weiss joint, namely, the ability to 
handle a certain amount of end motion 
without resorting to the use of a sliding 
spline. Front wheel drives of military 
trucks are equipped with a constant veloc- 
ity joint at each steering knuckle. 

Assembly and dis-assembly operations 
are said to be extremely simple. The key 
to this lies in the role of the center ball 
which, in addition to taking end thrust 


Close-up of one of a battery of Monarch Magna- 
matic lathes with Keller attachment used for 
turning Bendix-Weiss shafts. 


July 1, 1944 


By Joseph Geschelin 


drives, for machine tools, and for general machinery 
applications. 

Constant velocity universal joints lift the usual re- 
strictions that have confronted designers in the past. 
They permit a freedom from problems of “extreme 
angularity as well as the life of the power train, thus 
enabling designers to develop mechanism purely from 
the standpoint of economy and functional joc “Sa 

With this brief introduction to the subject, we shall 
treat each of the three principal makes of constant 
velocity joints, separately, from the standpoint of en- 
gineering design and some highspotting of unique | 
manufacturing procedures. 


in the joint, also serves as the locking medium. For 
one thing, the assembly requires selective fitting of the 
four balls to provide the proper degrees of initial pre- | 
loading. It is amazing to find how skillfully the opera- 
tor selects balls of the right size with only a few tries. 
For assembly, it is possible to fit the center ball an 
three of the balls for the races.with plenty of cea 
ance. However, the fourth ball encounters interfer- 
ence with the center ball and that constitutes the 
secret of the locking medium. 

To permit the fitting of the fourth ball, the center 
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(Below) Simplicity of the Bendix-W eiss 

joint assembly may be visualized from 

this view of an assembly station where 

an operator may be seen completing the 
operation, 
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ball has a milled slot of proper size which when held 
in the vertical position will enable the operator to in- 
sert the last ball. He tries the assembly for pre-load- 
ing, and if this condition is satisfied, he rotates the 
center ball so that the slot is in a horizontal position 
at the top. In this position a pin is inserted through 
the yoke into a drilled hole in the ball. Then the pin 
is locked in place by driving and staking another pin 
horizontally through a drilled passage in the yoke. 
To dis-assemble, the staked pin may be removed, thus 
permitting the ball locking pin to be removed. The 
center ball then can be rotated by hand so that the 
slot is again in the vertical position, thus allowing the 
balls to be easily removed. 

Coming to the manufacturing process, we find that 
great stress is placed upon the selection of the right 
types of high-grade alloy steel for the yoke forgings, 
coupled with painstaking care in heat treatment so as 
to develop the correct hardness of ball races as well as 
the high physical properties of load-carrying members. 
Needless to say, quality at every stage of the machin- 
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SPLINED TO 
WHEEL HUB \. ORIVEN YOKE 





(Left) Universal milling machine for pro- 

ducing the ball races in the yokes was de- 

veloped by Bendix, built to order by Kear- 
ney & Trecker. 


(Below) Parts that make up a Bendix-W eiss 
joint—two yoke forgings, five steel balls. 
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ing process is a basic consideration. 

Although the production process has 
been so developed as to be a model of 
simplicity to the eye, over 123 operations 
are involved in the machining of the 
principal yoke members. Briefly the ma- 
chining of a yoke involves the following 
major steps, simplified, of course, for our 
purpose: 


Cutting forging to length 

Centering 

Straightening 

Turning the bearing sections at both ends 
Machining the yoke end cavity and outside 
Grinding the bearing section at the yoke 
Forming the bearing races 

Heat treatment including carburizing, harden- 
ing, drawing, etc. 

“Hard” straightening before grinding 
Grinding of bearings 

Final assembly of the joint 


The turning of bearing sections at both ends of the 
yoke forging is handled on a battery of Monarch mag- 
namatic lathes with Keller attachments for automatic- 
ally producing the required formation. Turning of the 
outside surfaces of the yoke end and formation of the 
yoke cavity is handled in a battery of Bullard Mult- 
Au-Matics, supplemented with a battery of Warner & 
Swasey turret lathes. A battery of the familiar heavy- 
duty Barber-Colman hobbing machines is used for pro- 
ducing external splines, either straight or tapered as 
the case may be. Finish-grinding of the bearing sec- 
tion of the shaft is done on large Landis grinders with 
angular heads for forming the radius shoulder at the 
voke end. 

Most dramatic operation is that of milling the bear- 
ing races. This really is the key to the economical and 
successful mass-production of the Bendix-Weiss joint. 
This is done on enormous special purpose milling ma- 
chines, designed and developed by Bendix engineers, 
and built by Kearney & Trecker. The tool heads of 
these machines move in relation to the work so as to 
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generate the correct curve for the ball races. Bendix 
employs two types of these machines—the one illus- 
trated is a universal machine with adjustable tool 


e The Gear Grinding 
Rzeppa Joints—aci. Co. pro- 
duces two distinct types of Rzeppa joints—the “disc” 
type, made in a range of five nominal sizes, and ca- 
pable of a 15 deg. maximum deflection; the Bell type, 
made in a range of seven nominal sizes, capable of a 
maximum angularity of 37 deg. As illustrated, the 
Rzeppa joint is of the ball bearing type made with ball 
bearing precision. The bell type outer race is ma- 
chined from an upset forging. It consists of a spheri- 
cal joint housing, carrying the splined shaft end, a 
ball cage which carries the six balls and controls their 
movement in the joint, an inner race and a pilot. The 
accessory parts are six driving balls, pilot pin and, 
optionally, a spring plunger. The working surfaces 
are precision ground to standard dimensions to elim- 
inate the necessity of selective assembly. The six driv- 
ing balls carry the torque simultaneously in either 
forward or reverse rotation, the balls 
being in close contact with the driving 
grooves at all joint angles. The assem- 
bly is capable of withstanding consid- 
erable end thrust, thus making un- 
necessary special mountings to prevent 
separation of parts. Wherever the shaft 
is required to slide in the splined inner 
race it is firmly supported by the close 
spherical fits of the three main mem- 
bers rather than by the driving balls, 
whose duty here is purely one of torque 
transmission. This feature is said to 
assure vibration-free rotation of the 


One of a battery of Gisholt automatic 

lathes with massive tooling for turn- 

ing the Rzeppa outer race bell forg- 

ing. The box tooling in the foreground 

handles the stem end; the special arm 
at the left forms the OD. 
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Heat treatment of Bendix-Weiss yoke 

forgings is subject to close control in 

a self-contained department. Here is a 

view of one of the large Surface Com- 

bustion furnaces of latest type installed 
in this plant. 


heads which can be cycled to produce 
either straight or curved races; and an- 
other type which produces curved races 
only. In both instances, the machine has 
two tool heads, cutting two races at a 
time, so that the four races of the yoke 
may be completed in two operations. As- 
sembly of the joint is done on benches, 
as illustrated, the finished joints being 
hooked onto carriers on a monorail conveyor which 
transports them to the final inspection station. Here 
the joint is machine tested for preloading. 


shaft regardless of the condition of worn balls and 
grooves. No tools are required for assembly or dis- 
mantling of the unit owing to design features which 
permit the elements to position each other securely by 
interlocking. 

By skillful arrangement of the production process, 
by the use of some special machinery, and by improvi- 
sation of unique tooling on standard machines, the 
management has developed a very compact machine 
shop which is capable of turning out a large volume 
of the product. The entire operation is self-contained 
in one department, heat treating being done in a sepa- 
rate building. , 

An appraisal of this plant indicates that painstaking 
attention has been given to the details of each opera- 
tion in the interest of meeting the requirements of fine 
tolerances and exacting quality of surface finish. All 
of the mating parts are finish-ground to the quality 
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and the close precision of a fine ball bearing. 


Considering a few of the major operations, it is not 
surprising to find a generous use of GearGrind equip- 
ment which this organization produces for industry. 


Apart from the familiar GearGrind precision grinding 


machines used for finishing races and splines, there 


are two special race grooving machines developed by 
GearGrind for the production of Rzeppa joints. These 


ar 


e 


found on the outer race bell line 
straight grooving, followed by 


spherical] grooving. 


for the initial 


another operation for 


Due to the sphericity of the major elements of the 
mechanism, unique attachments have been developed 





(Left) Close-up of work station of one of 
a battery of Lodge*& Shipley lathes used 
for turning Rseppa joint cages. 


(Below) OD of the Rzeppa joint ball cage 
is ground in Cincinnati Centerless grinders. 
this being a view of the work station. 





for standard machine application. One striking exam- 
ple of this is the use of automatically operated pivoted 
arm tool holders on the Gisholt lathes. One setup in- 
corporates this attachment for turning the spherical 





Factory Routings for Major 


OUTER RACE BELL 
Center both ends 


Turn OD complete 


Finish turn bearings and flat 
Rough ID 

Drill dnd tap 

Copper plate 

Finish turn ID 

Hob splines 


Drill 


straight nd spherical 
LrToOoOvVes 
Piet] cotter keyholes 
Thread 
Inspect 
Heat treat 
Finish grind )}« rings and 
shoulder 
Grind spherical ID 
Grind grooves 
Grind splines 
Break corners 
Assemble 
CAGE 
Turn ID complete and fac 
Turn OD complete and face 
Mill flat 


EQUIPMENT 
Garvin (¢ 
chine 
Gisholt 
lathe 
Advance engine lathe 
Gishelt #12 automati 


Fosdick. drill 


‘entering ma- 


#12 


automatic 


press 


Gisholt #5 turret lathe 
Barber-Colman hob- 
bing machine 
Grinding 
drilling 
Hoeffered 


Geometric 


Gear special 
machine 

drill 
threade: 


press 


Norton grinder 
Heald internal 
Gear Grinding 
Gear Grinding 
grinder 


LeBlond engine lath 
Lodge & Shipley en 
gine lathe 
Brown & 
double 


Sharpe 
end mill 


grinder 
grinder 
spline 








zeppa Joint Elements 


OUTER RACE BELL 
Broach 
Burr 
Inspect 
Heat treat 
Grind faces . 
Grind slots 


slots 


Grind OD complete 


Grind ID complete 
INNER RACE 
Drill and counterbore 


Broach 
Turn OD and face 


Center 6 hobs 
Turn 6 grooves and chamfer 
Drill 3 holes and tap 


Burnish 

Inspect 

Heat treat 

Grind face 

Grind OD spherical 
Grind grooves 


> 


.e-tap 





EQUIPMENT 
American 
Bench 


broach 


Blanchard 
Gear 
chine 


grinder 
Grinding ma 


Cincinnati 
grinder 
Heald 


centerless 
grinder 


Baker drill press 
American broach 
Bridgeport engine 
lathe 
Buffalo drill 
Sundstrand 
lathe 
Royal 


press 
stub 


drill 
Greenerd 
press 


press 


hydraulic 


Landis cylindrica 
grinder 

Norton cylindrical 
grinder 

Norton cylindrical 
grinder 


Bench-Hand tap 
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(Below) Specially-designed Gear Grind 
grinder developed for the contour- 
grinding of Rzeppa joint ball grooves 
in the outer bell. 





OD formation; another has a similar device for finish- 
ing the cavity. 

Stemming from this company’s specialized experi- 
ence with form-grinding, this technique is applied on 
many of the grinding operations. One example is 
grinding on the Cincinnati Centerless, using a formed 
wheel for the contour. 

An interesting feature of the machining of the cage 
is the broaching of slots for the six balls. This is done 
on a special American Broach, broaching the slots in 
pairs. The OD is finish-ground on a Cincinnati Center- 
less, the ID on a Heald internal grinder. 
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(Left) This drawing illus- 
trates a typical Rzeppa 
Bell joint assembly. 


(Below) Close-up of work 
station of Norton grinder 
in Geargrind plant, show- 
ing ingenious fixture for 
holding Rzeppa joint inner 
race for groove grinding. 
It may be noted that work 
is indexed three times for 
completing the six grooves, 
using a _ special formed 
wheel. 

















The inner race is an extremely intricate part to 
machine due to formation of the outer spherical sur- 
face and of the six ball races. The center hole is 
spline-broached on an American Broach. The most 
exacting operations are found in the finish-grinding, 
after heat treatment, of the OD and the races. These 
are handied on Norton grinders, using formed wheels. 
Formation of the OD is rather simple with the use of 
a formed wheel and development of the proper work- 
holding fixture. However, the form-grinding and in- 
dexing of the ball races posed some difficult problems. 
These were solved by the development of a unique 
work-holding fixture on the Norton grinder in which 
the work is held and indexed while rotated on an arbor 
at right angles to the principal axis of the work. This 
arrangement permits the form-grinding of two grooves 
or races at a time. 

Another of the major machining problems that may 
be readily visualized is that of interrupted cuts. This 
is a feature of many of the parts and requires constant 
attention to work-holding fixtures, machine condition, 
and quality of cutting tools. 

Noteworthy feature of the layout of this department 
is the use of the familiar Bull-Dog power duct system, 
ceiling-mounted over the machine lines for distributing 
power to the machinery. It promotes good housekeep- 
ing, simplifies the problem of moving machines at will 
or introducing new machines where necessary. . 
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Tracta Joint— Manufactured by the 


New Process Gear 
Corp., this joint is of French origin and in prototype, 
at least, is said to be produced extensively in Europe 
today. Reference to the illustrations, shown elsewhere 
in this article, will indicate the uniqueness of design 
and relative simplicity of production methods. Cur- 
rently, the Tracta joint is being supplied for installa- 
tion on jeeps and armored cars. For postwar, it will 
be groomed for use in motor vehicles and for many 
industrial applications. 

It consists, essentially, of four parts—the right 
hand and left hand forked shafts, the female (or 
slotted) joint, and the male (or spigot) joint. The 
mating surfaces of the four elements are lubrized to 
promote initial run-in, after installation, to prevent 
scuffing and to develop long-wearing assemblies. In 
addition to the simplicity of machining, no initial as- 
sembly is required for shipment. For axle installation, 
the Tracta joint is recommended for a working angle 
of 38 deg., although for other applications the angu- 


larity may be increased to as much as 45 deg. 

When New Process Gear decided to undertake the 
manufacture of the Tracta joint, the design was sub- 
jected to thorough analysis based upon the wide ex- 
perience of the company in automotive product devel- 
opment. The four principal elements were redesigned 
to produce a better proportioning of stress-carrying 
sections so as to increase load-carrying ability. In 
addition, materials were selected in keeping with auto- 
motive practice rather than with the practice of Euro- 
pean producers. Thus the two joint sections are made 
of a carburizing grade of high alloy steel while the 
shafts are made of heat-treated axle steel possessing 
high physical properties. The net result of the com- 
bination has been an overall reduction in joint size and 
weight for any given application. 

In keeping with production volume and simplicity of 
design, the parts are machined in a series of conven- 
tional operations, employing available standard ma- 
chine tools. However, methods of striking modernity 
have been introduced. One of these is the adoption of 





Factory Routings of Major Tracta Joint Parts 


SPINDLE SHAFT — FRONT 


OPERATION 
Anneal and shotblast 
Grind chamfer on 1 fork prong, Grinding stand 
both sides and remove rough 
spots on stem. Visual inspect 
Mill to length (spline end) (2 
shafts at a time) 
Gage to bench fixture 
Center both ends and gage 
Roll on bench centers and 
straighten when required 


EQUIPMENT 


Universal miller 


Centering machine 
Punch press 


Rough & finish turn complete Automatic lathes 
Inspect 

Soft grind 1.245 in. dia. & radius. Cylindrical grinder 
Inspect 


Broach both inside and outside Duplex vertical broach 
dimensions. Inspect 

Chamfer 0.060 in. x 06.080 in. x 1-spindle drill 
45 deg. both sides & wash. 
Inspect 

Hob 10 splines. Inspect 


TRACTA JOINT — (MALE) 


OPERATION EQUIPMENT 


Anneal and shotblast 
Snag grind flash on O.D. Visual Bench grinder 
inspect 
Broach spigot slot 
Inspect 
Break sharp corners and burr 6 Bench 
edges of spigot slot before cen- 
tering. Visual inspect , ; 
Drill centers for turning fork Centering machine 
slot, gage . 
Rough & finish turn fork slot Automatic lathes 
complete. Inspect 
lst & 2nd rough & semi-finish 
and finish spigot slot. 2 at a 
time & inspect 
Mill flat on fork slot Plain miller 
Hand mill 19/16 in. radius both Hand miller 
sides of spigot 
Slot, wash, inspect 


Vertical broach 


Pedestal grinder 


Lead drill spline end. Inspect 

Drill & co-sink 2 9/64 in. holes at 
right angles to each other & 
gage 5% 

Cut 4% in.—16 threads and gage 

Burr complete, and break sharp 
corners. (Both fork and spline 
end). Visual inspect 

Wash 

Inspect 100% 

Heat treat—Rockwell inspect 
100% 

Wire Brush 

Lap centers 

Straighten & indicate. Visual in- 
spect 

Sandblast fork end. Visual in- 
spect 

Wash, lubrize and rinse. Visual 
inspect 

Hard grind 1.237 in dia. 
(must be smooth) 

Hard grind 10-spline dia. and in- 
spect 

Tape bearing and fork end. Visual 
inspect 

Shotblast. Visual inspect 

Remove tape and wash. Visual 
inspect 

Final inspect 100% 


Inspect 


Hobbing machine 
1-spindle drill 
2-spindle drill 


2-spindle bolt cutter 
Bench and file 


1-spindle drill press 
Press 


Sandblast cabinet 
Lubrizing equipment 
Cylindrical grinder 
Cylindrical grinder 
Bench 


Shotblast cabinet 


Blend in forging with side of Bench grinder 


spigot slot 

Visual inspection 

Wash stock, break corners of 
machined edges & burr 

Visual inspect 

File complete to remove all burrs, 
stamp, wash and move stock to 
inspection bench 

Soft inspect 100% 

Heat-treat—Rockwell Inspection 
100% 

Sandblast with fine sand all over 

Grind both sides of spigot com- 
plete 

Polish radius on outside dia. of 
spigot 

Sandblast after polishing edges 
of spigot 

Wash, lubrize, rinse and dip in 
hot soluble oil 

Hard inspect 100% 

Segregate for size of spigot in 
gage, stone off burrs and mark 
classification 


Double end grinding 
stand 


Bench 


Sandblast cabinet 
Rotary grinder 


Polishing stand 


Sandblast cabinet 


Bench 
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(Right) View of new heat treating de- 
partment for the shaft ends of the 
Tracta joint, featuring Lindberg pit- 
type furnaces with automatic temper- 
ature and time cycle control. The 
method of loading shafts in vertical 
position may be seen in the center 
at the quenching station. 


(Lower Right) Close-up of work station of one of 
the Cincinnati Duplex surface broaching machines 
at New Process Gear, showing the detail of work- 
holding fixtures and broaches. At the left is the 
station for broaching the sides of the Tracta fork. 
At the extreme right is the broaching station for the 
fork opening. In the center is the broaching of the 
slot in one of the other forgings. 


two huge hydro-broach duplex vertical type surface 
broaching machines for broaching the sides and bore 
of the ends of the shafts, also broaching the spigot 
slot in male joint. A specialized heat treating depart- 
ment is provided for hardening and drawing the axle 
shafts in a battery of pit-type furnaces. 

Referring to these routings it is of interest that the 
male and female joints are finished for selective assem- 
bly by mating at the final grinding operation and are 
wired together for shipment. To this end, the male 
spigot is ground selectively to fit the milled slot in the 
female joint, thus making unnecessary the use of fussy 
tolerance in machining the slot. All of the four parts 
are inspected for surface perfection in a Magnaflux 
machine. 
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(Left) Principal mating parts of the 

Tracta joint. The forked axle shafts 

are at the extreme left and right; the 

female joint is at the left, male joint 
at the right. 


It may be noted, too, that the fork ends subtend an 
angle greater than 180 deg. of arc so as to be self- 
locking once assembled in place. For this purpose, a 
flat is milled on the cylindrical section 
of the joint so as to permit the fork to 
be inserted in place. 

Finally, it is stated by the manufac- 
turer that the property of constant 
velocity claimed for the Tracta joint 
may be readily demonstrated both 
mathematically and by physical check- 
ing. Moreover, it is claimed that the 
joint has high load carrying capacity 

(Turn to page 90, please) 


All parts of the Tracta joint assembly 
are Magnaflux inspected in the spe- 
cial machine shown here. 
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OLLOWING the raid 
June 15 over Japan with 
Boeing» B-29 Superfor- 
tresses, first details of this 
now long-range warplane 
revealed it as America’s 
largest bomber, its size and 
performance making neces- 
sary a reclassification of 
bombers. The B-17 and B-24 now become 
medium instead of long-range bombers, and 
the B-25 and B-26 become short range 
bombers. The B-29 has a wing span of over 
141 ft, is nearly 100 ft long and has an over- 
all height of over 27 ft. It is equipped with 
a tricycle gear, with double wheels on the 
main landing gear and at the nose. B-29s 
are in production at the Boeing factories in 
Seattle and Renton, Wash., and Wichita, Kan.; 
at the Glenn L. Martin plant in Omaha, Neb.; 


(Below) The Hamil- 

ear glider, carrying 

a tank, was one of 

Britain’s surprise 

weapons during the 

Normandy landing 
in France. 
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Fisher Body 
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Official U. S. Army 
\ir Forces Photo 


and at the new Bell plant in Marietta, Ga. 
General Motors has a 
major role in the fabrication of subassemblies. 
The 18-cyl, radial air-cooled Wright engines 
of 2200-hp each are being built by Wright and 
at the Dodge-operated plant in Chicago. Dual 
set of turbo-superchargers are installed with 
each engine, which is equipped with a 161% ft 
four - bladed 


propeller. 


Armament consists of .50-cal machine guns 
20-mm cannon. 








es 


(Above) The latest Douglas 

A-20 Havoc fighter bomber 

with a power turret housing 

two .50-cal guns added to it, 

increasing its armament to 
nine .50-cal guns. 
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The P-61 Black Widow, de- 
signed and built by Northrop, 
is a night fighter equipped 
with special instruments for 
that purpose. The white mark 
is a deletion made by the 
censor. It is powered by two 
Pratt & Whitney engines. 
(Acme photo) 


‘ 


Other Warplan 











The XR-5 helicopter, built by Sikorsky Co., is 

shown on a test flight at the Wright Field base 

of the Army Air Forces. Maximum speed is in 

excess of 120 mph and payload over 1100 Ib. 
(World Wide photo) 
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The P-61 from the rear. (In- 


ternational News Photo) 






















The Fairey Barracuda torpedo bomber now in 

service with the Fleet Air Arm of the British 

Navy. New features include the Youngman flap 

and a high-set strutted tailplane. The engine is 

the Merlin 32 model. (Photos courtesy of The 
Aeroplane, London.) 
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Flying Fortress (B-17G) Data 


Length . 74 ft 9 in. 
Height ete: eT 
Wing—Span .. 103 ft 9 in. 
Area 1420 sq ft 
Gross Weight—Maximum 65.000 Ib. 
Max. Range (no bombs) 3000 miles 
Tactical Radius (6000 lb bombs) 700 miles 
Speed—Max. Over 300 mph 
Stalling | . 85 mph 
Max. Bomb Load 10 tons 
Ceiling—Service ..... Over 40,000 ft 
Operational 30.000 ft 


FABRIC COVERED 
AILERON 
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esi The drawings on this page show the de- 
tails of the B-17G, the eighth model 
of the B-17 series. 
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Turbo-supercharger installation 
showing airflow paths for aspira- 
tion and charge cooling 
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Smith, MBE, Managing Editor 
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sion to reproduce from Flight 

this copyrighted drawing by 
Max A. Millar 
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Fig.One-Rubber Statistics 
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1940 941 942 1943 1944 greater part of the rubber-producing 

area, the plantation acreage was some- 





thing over eight million acres and had a 
production capacity of about 1,600,000 


HERE are many reasons, today, for questioning 
"Tine future of the Rubber Industry. Because of 

the Japanese seizure of most of the rubber- 
growing territory, the industry is just coming through 
the worst crisis of its history. To counteract the rub- 
ber shortage, the rubber, oil and chemical industries 
constructed, in record time, a huge synthetic rubber 
producing project, which is now coming into full pro- 


long tons per annum. This acreage was nearly evenly 
divided between native and European ownership. The 
expected capacity of the synthetic rubber plants, of 
all types. is about 1,075,000 long tons per annum. Thus 
there is a potential postwar capacity of crude and 
synthetic rubber of 2,675,000 long tons, besides which 
must be mentioned, but not necessarily considered as 
an economic factor, some 200,000 tons of synthetic 


production capacity in Germany, Russia, Italy and 
elsewhere. The highest world consumption of rub- 
ber 1,104,000 tons in 1937. This country’s 


duction. What happened to rubber supplies in this 
country during the past four years and the projection 
for this current year is shown in Fig. 1. The year 
1941 was the year of highest rubber 
consumption in United States’ history, 
although on two 1937 and 


was 


occasions, 






















































































































































































1939, world consumption hit its maxi- 
‘mum, which was higher than for 1941. 
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Supplies be Available 


after the 


highest consumption was 783,000 tons in 1941. 

In appraising the future, only potentials can be 
developed with any accuracy. To what extent po- 
tentials are realized, if at all, depends upon many 
factors, some of which are now unknown, so I shall 
simply show what potential possibili- 
ties the present facts indicate. Al- 
though I have been familiar with rubber 
consumption statistics for years, it was 








War 





only recently I observed that the rubber 
consumption figures for the United 
States, in the past 30 years or so, tend 


to fluctuate around a normal line, shown 200 


in Fig. 2, much as economic activity 
does. This line to be sure is not one of 


constant volume, but rather one of con- } 150 No.| Ribbed Smoked Shects +— 
stant increase. The figures for world 3 \ New York Market 
consumption are somewhat less certain a Year Average Spot Closing 
in this respect and it is possible that . 100 \ 
they follow a curve or that the normal » \ 
line is broken. Py 
It is also important to:observe. that ; wie 
the major use for rubber, in this coun- y *50 ™ | 
try and in the world, is for tires and Al ~ SS a 


tubes, in which the automobile tire pre- 
ponderates. Therefore, to some extent, 
rubber consumption figures for the past 
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20 or 30 years merely reflect the growth 
of the automobile business. Certainly 
any major change in the pattern of that 
industry would alter the rubber consumption curve. 
Perhaps such a change is in the making. I shall make 
no effort to decide that question. As to world con- 
sumption of rubber, it is obvious that in a world of 
two billion people, it cannot be expected that a coun- 
try of 133 million will continue to consume a major 
proportion of such a useful commodity. From 1910 
to the late twenties, this country used very nearly 75 
per cent of the world’s consumption. From then un- 
til 1940 the trend was much more nearly toward 50 
per cent. Any impetus toward industrialization 
abroad will tend to increase the slope of the consump- 
tion curve for the rest of the world. Any change in 
our automobile absorption pattern will tend to vary 
the slope of our consumption curve. There is little 
doubt that the former was under way before the war 
and will probably develop faster after the war. 

If you examine the curves for rubber absorption 
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you will note these trends. A few years more, without 
war, would have established a trend for world con- 
sumption, as being either along the normal line indi- 
cated or following a new upward sweep. The normal 
line for the U. S. A. indicates a tendency to increase 
consumption, every ten years, by an annual rate of 
about 210,000 tons. The rest of the world increases 
at the rate of about 175,000 annual tons per decade, 
giving a total world change, per decade, of 385,000 
annual tons. 

The advent of the war threw consumption figures 
far more out of line than the previous war, for ob- 
vious reasons. The actual world figures from 1941 on 
are not definitely known. They have been estimated 
on the liberal side. If the effect of striving toward 
a normal line, by making up the deficiency of goods 
caused by war conditions, is resumed post-war, there 
will be a violent fluctuation above the normal line. In 
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this connection it should be remembered that rubber 
consumption during the war has, so far, been heavily 
on the side of military equipment and very limited 
in the direction of supplying civilian needs. 

The projected curves for 1944-1950 show a possible 
rubber consumption, which brings the United States 
back to normal balance by the early part of 1947, and, 
thereafter, by 1950 runs 920,000 tons over normal. 
The rest-of-the-world figure does not counterbalance 
sub-normal consumption even by 1950, leaving it 
770,000 tons sub-normal. However, if military uses 
are deducted, by 1950 the U. S. A. is still 630,000 tons 
sub-normal and the rest of the world is 3,270,000 tons 
sub-normal. I believe this to be the more valid use 
of the normal line. It also appears possible that the 
U. S. A. will be required to function for part of the 
outside world, for a time, after the war. In order 
to give more reality to the estimates of U. S. A. con- 
sumption, the following table indicates potential re- 
quirements for various classes of rubber goods, based 
on known shortages and for 1945-1948 only. The an- 
nual figures are based on the assumption that the war 
will terminate in 1946. A different termination date 
will affect the figures accordingly. 


RUBBER REQUIREMENTS 





1945 1946 1947 1948 
Passenger Tires . -- 221,400 330,800 440,000 424,000 
Truck & Bus Tires.... 233,300 260,000 286,500 296,000 
Mechanical Goods .... 35,000 60,000 80,000 100,000 
Footwear. ...... 15,000 30,000 40,000 40,000 
Other Civilian Uses , 10,000 30,090 80,000 150,000 
ty Aree > owe 400,000 PO weds senans 
SE awe natn os 150,000 150,000 A ae ee es 
1,064,700 1,070, 800 926, 500 1,010,000 
1.S.A. Civilian ; ... 514,700 710,800 926,500 1,010,000 
’.S.A. Military 400,000 ee cicada ones 
if & ee . 914,700 920,800 926,500 1,010,000 


The passenger-tire requirement is based upon the 
following estimated tire requirements: 


PASSENGER TIRE PRODUCTION 


Original 
Equipment Renewals 
1945 ; -sseee 10,009,000 30,000,000 
1946.. ; - id ..«+~ 20,000,000 40,000,000 
1947 ..eee~~ 30,000,000 50,000,000 
1948... er . 37,500,000 40,000,000 


The civilian truck- tire requirement is based upon 
the following estimates: 


TRUCK TIRE PRODUCTION 


Original 
Equipment Renewals 
ee et ae di 600,000 8,000,000 
1946... : ... 1,800,000 10,000,000 
1947... acetate a ae 3,000,000 10,000,000 
1948.. ..++» 5,400,000 8,000,000 


The cushioning and « energy- -absorption capacities of 
rubber have developed certain outstanding applica- 
tions that have proved their merit and are certain 
to advance in the postwar era. The potential ranges 
suggested are annual figures including original equip- 
ment: and replacements. 


LATEX FOAM SPONGE 
Long Tons Rubber 


TES COO we ook. boc cccevccwoscocks 10,000 — 25,000 
Truck Cushions ; Seer ee we! 4,000 — 10,000 
I 250 - 500 
Coach and P ullman RP en tarde Wokae 1,000 — 2,000 
Furniture and Mattresses bos ities Webons 1,500 — 2.500 

EEUU ditt 's doe th vddlie cabs 0 Paces ethics 16,750 — 40,090 


Rubber-Spring suspensions for automobiles are on 
the way to replace steel springs. This use May re- 
quire from 10,000 to 25,000 long tons of rubber. 
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Vibration Dampeners for industrial machinery and 
for railroad trains had begun to demonstrate their 
value prior to the war. The amount of rubber re- 
quired per item of equipment is small, but the number 
of machines is tremendous... A tentative estimate is 
placed at from 1500-6000 long tons. Rubber tires 
are developing the use of farm vehicles, tractors and 
other implements. It is quite probable that rubber 
cushions and shock-absorbers will be employed to re- 
duce the fatigue of the operator. Such vehicles and 
implements should require from 10,000-20,000 long 
tons of rubber, for all purposes. 

One further use of rubber deserves brief mention. 
It is the use as a starting material for chemical re- 
actions. Rubber derivatives suitable for lacquers, 
adhesives and plastics can be made from natural rub- 
ber and suitable synthetics, which will be in increas- 
ing demand as the price level of the starting mate- 
rials goes down. Certain uses of these products such 
as the packaging of fruit, vegetables, other foods and 
perishable materials, to protect and prolong their use- 
fulness during transportation, are of the utmost im- 
portance in our economic development. These chemi- 
cal uses may require from 25,000-100,000 long tons 
of rubber annually. If thése various miscellaneous 
uses for rubber are combined they offer an annual 
potential of from 63,250 to 191,000 long tons of rub- 
ber. Considering a prewar use of over 50,000 tons 
for miscellaneous purposes, these new possibilities 
amply justify the increases shown in this category. 

The justification for the swing above the normal 
line for U. S. A. rubber consumption must apply with 
even greater force to the rest of the world. The rate 
will be governed by postwar stability, ability to 
process rubber and by the increase of industrializa- 
tion. The projected curve for the next four years 
indicates the following consumption of rubber out- 
side of this country: 


CONSUMPTION OF RUBBER OUTSIDE U.S.A.—LONG TONS 
1945 1946 1947 1948 
400,009 400,000 600,000 700,000 


The ability to process these amounts does not seem 
out of the question, in view of the 1937 and 1939 fig- 
ures, when 560,000 and 509,000 long tons, respectively, 
were consumed. Due consideration is given to the 
partial destruction of rubber producing facilities, but 
it is believed that these can soon be repaired or re- 
placed and any deficiency should be more than offset 
by the known large increases in processing capacities 
in England, Russia and South America. 

The world requirements for rubber in the (as- 
sumed) postwar years are as follows: 1947—1,526,500 
long tons; 1948—1,701,000 long tons. 

In order to estimate the availability of rubber, we 
must consider the plantation situation. Of course, 
no one can say with certainty when the plantation 
areas will be recovered. Undoubtedly, steps will then 
be taken for their rapid rehabilitation. Even so, 
small native estates will be the first to produce, be- 
cause of simple equipment. The reorganization of 
labor and replacement of equipment on large estates 
will be a difficult and tedious job. The attitude of 
the natives may be uncooperative and international 
disputes are not unlikely. It is expected, therefore, 

(Turn to page 100, please) 
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Visual Stopwatch 
Tonnage Control 





DLSC2-150 HydrOlLic Press 


For time-saving precision on today’s close- 
tolerance straightening jobs, this HydrOILic offers 
tonnage control that’s as quick as the eye, accurate 
as a stopwatch. A glance at the pressure gauge 
shows the operator the exact tonnage being applied 
at any given moment — enables him to match the 
pressure to any job quickly, as he goes. He can 
apply pressures smoothly and evenly, or bit by bit 
. . « very slowly, or at full speed ... in a single 
thrust, or in short repeated thrusts without wait- 
ing through a full stroke of the ram. He takes no 
time out for pre-set adjustments — unless desired 
for volume production operations. For such work, 
pressure limits can be fixed at any point from 15 
to 150 tons, and the ram stroke can be set at any 
point up to maximum. 


This accurately controlled flexibility is 
what makes HydrOILic Presses so advan- 
tageous for so many different types of 
work. And like all Denison HydrOILic 
Presses, this DLSC2 offers exclusive fea- 
tures for safety, convenience and economy 
of operation—extra toe space, highly com- 
pact and streamlined design, fully enclosed 
mechanism, and others. Also available in 
25, 50, and 100-ton capacities. 
Presses for other needs are built in 
similar capacities. Write for com- 
plete information. The DENISON 
Engineering Co., 1178 Dublin Rd., 
Columbus 16, Ohio, 


DENISON 
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WITH DIFFERENT CYLINDER NUMBERS 


Vi Vv a d N/V (G/V)x 
z cu in. cu in. in. in. hp/cu in. Ib/cu in. 
30 224 6740 7.02 6.38 0.594 0.568 
32 204 6528 6.80 6.18 0.614 0.586 
35 178 6247 6.50 5.91 0.641 0.618 
36 171 6156 6.40 5.82 0.650 0.626 
42 136 5712 5.94 5.40 0.700 0.683 
45 120 5420 5.70 5.18 0.738 0.713 
48 11 5328 5.55 5.05 0.751 0.738 





TABLE II—DESIGN AND PERFORMANCE FACTORS FOR 4000 HP POWERPLANTS 


(200 psi bmep, 2750 fpm piston speed, 1.1 stroke/bore ratio) 


Part Two 


G/N) nm n 
Ib/hp | rpm 
Part I appeared in the June 
15th issue of AUTOMOTIVE and 
0.957 2350 AVIATION INDUSTRIES 
0.955 2428 
0.964 2540 
0.964 2580 
0.977 2780 
0.967 2895 
0.984 2975 








HE development of a 4000-hp design, principally 
by increasing the number of cylinders, must be 
based essentially on firmly-established practice in 
the design of in-line and radial engines, the features of 
which will still remain recognizable in the new designs 
developed by increasing the number of banks or rows 
of cylinders. Typical features of the radial engine are: 

1. Radial arrangement of cylinders, with equal angu- 
lar spacing. 

2. Odd number of cylinders in each row, with a 
characteristic firing order. 

3. Cylinder rows staggered by half the angular 
spacing, to promote cooling. 

4. Subdivision of the crankcase into segments or 
rings (not essential). 

Further variations of the cylinder arrangement fall 
under the classification of in-line engines, which are 
characterized by cylinders in a straight line with (for 
the purpose of the present analysis) an even number 
of cylinders in each bank. In-line engines are classified 
according to the number of 
cylinder banks as two-, three-, 
four-, six- and_ eight-bank; 


linder 


out, the paramount consideration being a low frontal 
area. Consequently, articulated connecting rods are 
avoided, and up to three rods are placed side-by-side 
on one crankpin, which is possible with narrow roller 
bearings and crankpins of sufficient diameter, the 
crankshafts necessarily being made heavier and more 
rigid than in conventional practice, because of the 
larger torque to be transmitted. The next problem is 
the development of a suitable transmission gear and 
propeller drive, from the points of view of weight and 
space. This having been settled, the overall dimen- 
sions of the powerplant can be estimated, due allow- 
ance being made for the blower, auxiliaries, and piping. 

In the interest of standardization and unity of de- 
sign, the following constants must be borne in mind: 

















radial engines according to the 
ed Bae ba TABLE III -LIQUID-COOLED AIRCRAFT POWERPLANTS OF 4000 HP. 
number ,of cylinder rows, as 
four-, five-, or six-row. Further 200 psi bmep, 2750 fpm piston speed, 1.1 stroke/bore ratio 
classification then is based on Specific Frontal i Powerplant 
- . . . Line Type Cylinder Weight Weight tArea F; Hp/F; ength \ Volume Vr 
the total possible number of No. | Designation Number Lb N sq ft. N/F; Lin. 4 cuft. 
cylinders: 30, 32, 35, 36, 42, 45 * 
and 48. ‘ Jassificati 1 1.3R12 36 4210 1.05 10.7 374 104 86 
an a A =~ pics eager ane 4 2010 10 13:8 296 83 8 
is based o e nu of 1.6R6 36 3 0.99 . 1 
n t mber of 4 1.8R4 32 3920 0.98 19.8 59 89 
crankshafts, which may be one, : ae 33 4 - ne 4 Ha = 
n Vv e ° 
two, three or four, and on the 7 2n2R12 48 4300 1.09 8.4 478 a3 62 
n2Rv12 48 4 1. 6 
Shaft arrangement, whether 9 2n3h6 36 4010 1.00 16.1 208 65 85 
' ; ; 10 8 48 4230 1. 12.6 17 1 74 
parallel or in tandem. Fig. 16 " anana 32 3020 0.98 28.0 ue 3 4 
‘ es 3 on 1 n4R6 48 41 1. .| 1 1 
is a key plan of possible cylin- 13 2n2R 32 4340 108 6.4 825 180 77 
maies : . : 14 v8 32 4340 1.08 6.1 1 4 
der arrangements. Only designs 18 Zn3R6 38 4185 1.05 10:7 374 126 108 
whic . wre hits 16 8 48 4385 1.1 ‘ 5 ’ 1 
prin hold soon possibili 7 | ahaRe 32 a010 102 13:5 236 100 108 
ies are considered, which ex- 18 48 4 1. 19. ne 
: ne hich ex 19 | 2h6R4 48 4185 1:05 15.1 265 75 125 
plains why a*good many of the 20 3n2R6 36 4165 1.04 20.2 198 71 109 
: 21 3n2R8 48 4120 1.03 14.9 268 77 82 
spaces are left blank. 22 anzRe 32 4100 1.02 25.7 158 53 104 
ies" ; 23 4n2R6 48 43 1. 17.7 - 116 
The principal engine designs 24 4n nena 32 4100 1.02 11.8 339 78 82 
; ; 4 4385 1.1 8.4 476 1 7’ 
which have been incorporated 2 an nar a 4230 106 12.6 317 100 103 
: : ‘ ny 1. 36 3940 0.98 17.7 57 77 
in the key plan have been 2 1.587 35 3920 0.98 17.7 2s * " 
: et A re ae eee 1.589 45 4010 1.00 15.1 5 
developed in characteristic di 30 1.885 30 3920 0:98 18:8 202 78 nz 
snsions ses i’ 1 1.687 42 3965 0. 16.1 48 
i ted the on en 2280 P as ee 17.7 228 7 a8 
sary for their evaluation. e 3 -285 30 4030 1.01 19.7 3 4 . 
— a 340 3.287 42 4050 1.01 16.1 243 95 121 
development principally aims at 
elucidating the crankshaft lay- 
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For liquid-cooled engines the spacing between cylinder 
axes is made 1.12 d; for radial engines, 1.3 d. The 
gears are designed for an assumed propeller speed of 
1000 rpm. The frontal area is calculated from the 
simplest outline, including the necessary cowling for 
fuselage or wing mounting. The space required for 
the powerplant, which likewise is a design constant, 
is the product of this frontal area by a reduced length 


Arrangement 


for 4000 Hp. 


Aircraft Engines 


which takes account of the tapering of the nose 
cowling. 

Tables III and IV give design and performance 
constants of various engine types. Certain values 
(N, p., Cm, S/d) are fixed in advance, while others 
(n, z, N/z, Vi, V, N/V, s,;d) can be accurately calcu- 
lated by means of the performance formula, and still 


others (F,, N, F,, L and V+) can be arrived at with a 
fair degree of accuracy from the drawings, or calcu- 
lated somewhat less accurately from the mean values 
of the curves of Figs 1 and 3 (G and G/N). To make 
possible a full comparison between the designs, addi- 
tional coefficients are required to represent the effect 
on total engine weight of such items as the type of 
cooling system, dimensions, number and arrangement 
of cylinders and crankshafts, and 
dimensions of the transmission gear. 

A complete comparative evaluation 
of the different engine types listed in 
the key plan will be possible only if, in 
addition to the easily-determined char- 
acteristics such as the weight/power 
ratio, power/frontal-area ratio, etc., 
numerical expressions can be found 
for other important design and per- 
formance factors. 

The symbols in the squares of the 
key plan represent the frontal projec- 
tion of the cylinder layout per crank- 
shaft, the number of cylinders in line being noted 
alongside. In the type-code designation below the 
notation is as follows: 

The first figure represents the number of crank- 
shafts. 


Fig. 16—Key plan of layouts for 4000-hp 



























































powerplant 
ae" Arrangement In-Line Radials 
iS Grouping| 2 3 4 6 8 4 5 6 
CG Number| 32 | 36 | 48 32 | 48 36 | 48 32 | 48 36 | 35 | 45 30 | 42 
Crankshaft ja 2 3 : 4 ‘ 27 28 29 30 31 
Number Arrangement * , . p P 6 
} ge he ew a x 6 || « 6 |X | 3 +k * 
1.3RI2 L4R8 1.6R6 1.6A4 1.459 | 15$7 | 1559] 16S5 | 1.6$7 
5 818 _« 1219 10 n 12 
a" 8 4 6 
7 9 2n2R)8 | 2n2AR112 + + 
Paralell en Scr are = 2 2 2 2 2 
2 2n2Ry8 | 2n2Ayi2| 2n3R6| 2n3RB | 2n4AR4/| 2n4+R6 
Bes 1S : 16 : 7 ‘ i8 é Ow 32 re 
Tandem 2n2Rr8 Ps. I< 4 yA 5a 3a 4 G 9 b 
ue] Ao | Xo | Ky | 3 S 3b | 3 
2n2Ry8| 2n3R6| 2n3ARB | 2h4R4! 2H4R6 2h6R4 2.289 
20 21 
6 ” 
Paralell | 10 7 7 9 9 + $i 9 9 2 2 2 2 2 
3 3n2R6| 3n2R8 
OBE 
Tandem ja la la la la la la la la 5b 9 3b 3K 3X 
2 2 
3.285 | 3.287 
a REE Bl 
Paralell | 10 | 10 | 10 | 7 | 7 9 | 9 > 5 2/2 Sih fos 
4 4n2R4/ 4n2R6 
Tete 24 25 26 
paralell 7 9 9 Fi - 5a 4F 3a | 3a 2 2 2 2 é 
tandem ¥ 4 ; 
4n/n2R4|4r/h2R6 4n/h3R4 
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TABLE IV—AIR-COOLED POWERPLANTS OF 4000 HP. 
(200 psi bmep, 2750 fpm piston speed, 1.1 stroke/bore ratio) 
Specific Frontal 

Line Type Cylinder Weight | Weight Area F; 

No. | Designation Number Lb. | Lb/Hp sq ft. Hp/F: 
1 1.3R12 36 4340 1,085 10.7 | 374 
2 1.4R8 32 4140 1.035 | 13.5 | 296 
3 1.6R6 36 4050 1.012 17.7 226 
4 1.8R4 32 4030 1.007 19.7 | 23 
5 2n2R18 32 4185 1,046 11.8 339 
6 2n2Rv8 32 4185 1.046 12.2 328 
7 2n2R112 48 4495 1.124 | 8.4 477 
8 2n2Rv12 48 4495 1.124 8.6 466 
9 2n3R6 36 4120 1.030 16.1 249 

10 2n3R8 48 4360 1,090 12.6 318 

11 2n4R4 32 4030 | 1.007 26.0 154 

12 2n4R6 48 4205 1.051 20.1 199 

13 2h2R18 32 4470 1.117 6.5 617 

15 2h3R6 36 4315 1,079 10.7 374 

16 2n3R8 48 4515 1.129 8.0 500 

17 2h4R4 32 4140 1.035 13.5 296 

18 2h4R6 48 4385 1,096 6.8 | 455 

19 2h6R4 48 4315 1,079 ss. | 265 

20 3n2R6 36 4270 1.067 | 20.2 198 

21 3n2R8 48 1.112 15.0 267 

22 4n2R4 32 4205 1.051 25.7 155 

23 4n2R6 48 4450 1.112 17.7 226 

24 4n/h2R4 32 4205 1.051 11.8 339 

25 4n/h2R6 48 4515 1.129 8.4 476 

26 4n/h3R4 48 4360 1.090 12.6 317 

30 1.685 30 4050 1.012 19.7 203 

32 2.289 36 4095 1.024 | 17.5 228 

33 3.285 30 4140 1.035 | 19.7 203 














istics, suitability to wing or 
fuselage mounting, accessibil- 
ity and servicing convenience, 
ARR a balance of advantages seems 
Length | Volume Vr to be offered by the liquid- 
n. | » e ° 
eee Be... a cooled 32-cylinder design No. 5 
114 95 (2n2R,8 = two parallel crank- 
J or shafts each with two cylinder 
S = banks in I form; opposed-cyl- 
B . inder layout with eight cylin- 
+ 1 ders per bank. It represents 
i RA the most promising combina- 
87 139 tion in all respects, and has a 
165 85 . 
138 119 particularly small frontal area, 
108 — though freedom from knock is 
= A doubtful, owing to the large 
: y. cylinder size of 205 cu in. 
= | = Owing to the high specific out- 
= put, smooth operation on stand- 
104 | (106 ard fuels is difficult with all 
7)0—C| sé ; ‘ . 
7 =| ~— (104 engines of 180 cu in. displace- 
104 1863 : 
a ment per cylinder and over, but 
can be assured by using high- 





The next letter, the crankshaft layout, in parallel 
(n) or in tandem (h). 

The second figure, the number of banks or rows 
per crankshaft. 

The following letter, the cylinder grouping: R, 
bank-in line; S, row-radial. 

The next index letter (subscript), the arrangement 
of the cylinders in V or I form. 

The third figure, the number of cylinders per bank 
or row. 

The figures in the squares without a type symbol in- 
dicate the reasons for the impracticability or limited 
applicability of the variant in question, as follows: 


la. Not more than two in-line engines in tandem. 

lb. Not more than three twin-row radial engines in 
tandem. 

2. No radial engines in parallel (side by side). 

3a. Not less than four crank throws for in-line en- 
gines. 

3b. Not less than two (but not three) crank throws 
for radial engines. 

4. Not more than 12 crank throws per shaft. 


5a. Even number of cylinders per bank. 
(excepting Nos. 10 and 14). 


5b. Odd number of cylinders per row (radial). 
6. Not more than 45 cylinders per crankshaft. 


7. Not less than two cylinder banks per crank- 
shaft. 


8. Not more than 16 cylinders in line. 


9. No unsymmetrical crankshaft, crank throw or 
cylinder arrangement. 


10. Variant leads to an absurdity. 


Comparing the various designs included in the key 
plan on the bases of weight, frontal area, reliability, 
crankshaft layout with regard to vibrational character- 
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octane fuel. 
Knock-free operating on 
standard fuels seems to be as- 
sured by the almost equally-satisfactory 36-cylinder 
design No. 9 (2n3Rb = two parallel crankshafts with 
three banks of six cylinders each), with a cylinder size 
of 165 cu. in. Both designs owe their qualities prin- 
cipally to the twin crankshaft layout, which makes for 
reliability and simplicity in the propeller drive, result- 

ing in a low unit weight. 

If a single crankshaft is to be used, designs Nos. 2 


and 3 deserve most consideration (14 R 8 = one 
crankshaft with four banks of eight cylinders each; 
16 R 6 = one crankshaft with six banks of six 


cylinders each). No. 2, with the smaller frontal area, 
again has a comparatively-large cylinder size—205 cu 
in. No. 3, with a cylinder size of 165 cu in., has a larger 
frontal area. Assuming this latter factor to be of 
minor importance, as where the engine is to be 
mounted in an airframe of correspondingly large 
dimensions, and considering that in large multi- 
engined planes the individual engine unit does not 
need such a high degree of reliability, particularly 
with a twin-shaft layout, the optimum design for a 
large powerplant appears to be the 36-cylinder one with 
six banks of six cylinders each and a cylinder size of 
165 cu in. The 32-cylinder design with twin shafts, 
each with two eight-cylinder banks, would appear to 
be more particularly adapted to small single-engine 
very fast aircraft. 

Of the air-cooled types, the more accessible design 
No. 11 (2n4R4 = two crankshafts each with four 
banks of four cylinders each) appears to take first 
place, followed by Nos. 9 and 5. The lower weight 
of No. 11 tends to balance its larger frontal area. Ap- 
parently, so far as a theoretical evaluation can show, 
air-cooling is unsuitable for all designs, unless some 
form of fan cooling (forced draught) can be used. 

Almost all of the designs discussed have good me- 
chanical balance, which is due to the large number of 
cylinders and the multiple symmetry of the layouts. 
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Design of Needle Bearings 


Kliminates Stress Concentrations 





TYPE DC 


DC (Inner Race) 














ruLl COMPLEMENT OF NEEDLE 
ROLLERS PROVIDES MANY LINEAR 
INCHES OF CONTACT; DISTRIBUTES 
LOAD OVER LARGER AREA 


Elimination of stress concentrations is 
one of the outstanding features of all 
Torrington Needle Bearings which 
stems from their basic design principle 
—the use of a full complement of small 
diameter needle rollers. 


In operation, this means that the 
load on the Needle Bearing is widely 
distributed over a comparatively large 
number of rollers, and each in turn 
provides “‘line’’ contact with innez and 
outer race. As illustrated in the accom- 
panying diagram, a large number of 
needle rollers are always within the 
“‘load zone’”’ as the rollers revolve 
around the shaft. Thus the load is 
evenly distributed and the full|capacity* 
of the bearing may be utilized without 
fear of concentration of stresses at any 
given point or on any single component 
of the bearing. As long as the design 
load is within the rated capacity of the 
bearing, the dangers of rapid or uneven 
wear, of stress fatigue, or of brinelling 
bearing parts are virtually eliminated. 

This feature, coupled with the effi- 
cient lubrication of rollers, made pos- 
sible by the design of the outer raceway 
which serves to hold the lubricant within 
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LOAD ZONE 


Note! how the load is distributed. The large 
number of the needle rollers which are with- 
in the theoretical” load zone” provide many 
linear inches of contact with bearing surfaces. 











the bearing, insures maintenance-free 
operation and long service life. 


For All Design Requirements. 


From the several types of Torrington 
Needle Bearings available, the design 
engineer may select the one best suited 
to the requirements of a particular ap- 
plication. Load, speed, service condi- 
tions, design limitations and cost 
considerations can be met with full 
confidence that the right Torrington 
Needle Bearing, properly installed, will 
provide long bearing life and freedom 
from service attention. Let our engi- 
neering department work with you in 
selecting the correct type Needle Bear- 
ing for your application. Experience in. 


layout and design of hundreds of dif- 
ferent applications will enable our engi- 
neers to give practical assistance in 
meeting your design requirements. 
More information on the types and 
sizes of Torrington Needle Bearings 
together with a more complete descrip- 
tion of the advantages of these com- 
pact, anti-friction units, will be found 
in our Catalog No. 30-A available on 
request. Send for your copy. 


* Utilization of full or theoretical capacity of 
Needle Bearings is dependent upon proper 
shaft hardness, correct installation and other 
factors. See Torrington Needle Bearing 
Catalog for more complete information. 


THE TORRINGTON COMPANY 
Established"1866 * Torrington, Conn. * South Bend 21, ind. 
“bakers of Needle Bearings and Needle Bearing Rollers” 
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A TEMPERING attachment, for use 

with G-E synchronous spot-welding 
controls which incorporate the phase- 
shift method of heat control, has been 
placed on the market by the General 
Electric Company, Schenectady, N. Y. 
The new auxiliary control is said to 
be particularly suitable for use in the 
spot welding of air-hardenable steels, 





G-E tempering attachment 


since it permits tempering the weid 
while the work is still in the machine, 
thus reducing hardness and increasing 
ductility. 

The attachment consists of a heat- 
control and a time-control adjuster for 
tempering, and the relays which auto- 
matically transfer the additional heat- 
and-time adjustment from the _ spot- 
welding control with which the attach- 
ment is being used. 

The new attachment is enclosed in 
a metal case designed for wall mount- 
ing. The calibrated adjustment dials 
are mounted on the hinged door of this 
case, together with an ON-OFF switch 
for preventing the relays from being 
energized when ordinary spot or pulsa- 
tion welding is being done. 


A METHOD of uniformly and _ ad- 
*™ hesively bonding chrome to the full 
thread form on a thread gage, with 
the trade name of “Precisionplate,” is 
announced by The Sheffield Corpora- 
tion, Dayton, Ohio. This special process 
enables the adhesion, the toughness and 
the thickness of the chromium to be 
controlled to a very fine degree of pre- 
cision. The chromium is said to be 
bonded to the steel with such adhesion 
that “Precisionplate” plugs are ex- 


16 


traordinarily chip-resistant. A micro- 
photo (100-1) shows the chrome is rela- 
tively uniform from the crest, over the 
pitch diameter, to the root, making it 
possible for the gage to give a more ac- 
curate check throughout its entire life. 

Among the advantages claimed for 
“Precisionplate” is the increased re- 
sistance to corrosion caused by handling 
or! the atmosphere, as well as to scor- 
ink, marring, and other damage due 
te rough handling. “Precisionplate” 
thread plugs are stocked in standard 
sizes and have an accuracy of Class X 
tolerance in lead, angle, and _ pitch 
diameter. Special “Precisionplate” 
plugs can be made to order. 


4 HE manufacture of plug and thread 

gages from the hardest, most wear 
resistant grade of Stellite alloy has 
now been made an accomplished fact 
by N. A. Woodworth Co., Detroit. 

Through close cooperation with 
Haynes-Stellite Co., development of the 
casting form progressed into practical 
blank sizes up to and including 1% in. 
diameter to the American Gage Design 
Standard. Cylindrical and thread plugs 
up to and including %-in. O.D. are 
made solid, both gage member and 
shank being cast solid Stellite. 

In order to conserve Stellite material 
and to reduce weight, gages above 
%-in. diameter and including 1% in. 
are made of the bushing type with a 
standard tapered steel shank brazed to 
the Stellite bushings, resulting in a 
practical and economical gage of other- 





Woodworth Stellite gage 


wise standard American Gage Design 
Standard design. 

Cylindrical and thread plugs over 
1% in. and including 4 in. of the Ameri- 
can Gage Design trilock design will be 
made to order; blanks for these sizes 
at present are not carried in stock. 
These gages will be made of cast Stellite 
alloy bushings with aluminum insert. 
Gages of this design have the advan- 
tage of lighter weight than a steel gage 
of the same size, 


NEW rocker arm spot welder for 
production sheet metal work has 
been brought out by Sciaky Bros., Chi- 
cago, Ill. This relatively small unit em- 
ploys features usually found only on 


larger machines. The upper arm is 
equipped with heavy duty roller bear- 
ings at the fulcrum point. The pressure 
cylinder contains a rubber bumper to 
eliminate hammering. The unit is en- 
tirely self-contained. Electronic con- 
trols and contactor are mounted in a 
hinged cabinet with dials and switches 
convenient to the operator. Current 
interruption may be either magnetic or 
by ignitron tubes. Operation is fully 





Sciaky rocker arm spot welder 


automatic with controls for welding 
heat, duration of current, cool period 
and off period. 

The welding is rated 30 kva at 50 per 
cent duty cycle with capacity on clean 
mild stéel of from. two thicknesses of 
.016 in. up to and including two thick- 
nesses of .080 in. on stainless steel up to 
a maximum of .040 in. plus .040 in. 
Speed on two thicknesses of .032 in. 
pickled mild steel is 180 spots per 
minute. Electrode pressure at 24 in. 
throat depth is 1000 lb. 


N IMPROVED toggle-action “C” clamp 

which holds a wide range of work 
has recently been developed by Detroit 
Stamping Company, Detroit, Mich. 

Two adjustable clamping spindles 
grip the work at any selected point, 
thus permitting clamping over double 
angles and other irregular shapes. The 
clamping gap is readily adjustable to 
any thickness within the clamp range. 
Each spindle is locked into its place 
and remains at that setting until manu- 
ally re-adjusted. 

Quick clamping and release are 
effected by rapid toggle action. Upon 
release the entire upper portion of 
clamp swings clear of the work. 

Other features of this clamp are 
these: Body is a malleable iron cast- 
ing, the threaded spindles are copper 
coated against welding spatter, and 
links and handle are plated against 
corrosion. 

By changing location of retaining 

(Turn to page 68, please) 
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HE lathes in your shop may be only a few 
years old—yet may be as worn or obsolete as machines 
of half a century ago. For in many shops today, the 
terrific strain of continuous war production has re- 


duced the economic life of a lathe to a fraction of its 


original capacity. With greater production still the 
objective in nearly every plant, lathes incapable of 


top performance 
should be_ replaced 
with new and im- 
proved models. 


If the lathes in your 
shop were purchased 
before the war, check 
them with the new, 
more versatile and 
productive lathes 
Lodge & Shipley of- 
fers. These powerful, 
high - efficiency tools 
will give your work 
the benefit of every 
worthwhile improve- 
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ment devised in 52 years of specialized lathe exper- 
ience. For a practical demonstration of how an L & S 
Lathe pays for itself in increased production and low- 
ered costs, call on Lodge & Shipley Engineers. 


PREPARE FOR THE COMING BATTLE OF MARKETS! 


In the postwar period, lower costs will be 
more than ever a determining factor in the 
salability of your products. This L & S 
Manufacturing Lathe, for example, will 
reduce your production costs on a wide va- 
riety of work. In addition to having all the 
features of an engine lathe, it performs 
many other types of work, rivals an auto- 
matic in output and accuracy. Various 
automatic and manual controls simplify 
tasks of the operator, effecting unusual 
time savings on both production and single- 
piece jobs. For complete details on various 
L&S Manufacturing Lathes write for Bul- 
letin No. 615 MO. 


ENGINE 
AUTOMATIC 
TOOL ROOM 
OlL COUNTRY 
LATHES 
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Enclosure for Aircraft 
Control Devices 


A new standard dust-tight enclosure 
for housing combinations of aircraft 
control devices has been announced by 
the General Electric Company, Schenec- 
tady, N. Y. This enclosure accommo- 
dates various G-E aircraft control re- 
lays and contactors with ratings up to 
and including the G-E 100-amp air- 
craft contactor. 

Completely gasketed, the enclosure is 





G-E aircraft control housing 


made of aluminum, with cast aluminum 
end frames. Hence it is light in weight, 
yet provides full mechanical protection 
_to the devices housed in it. 

A self-locking latch permits the re- 
moval of the cover of the enclosure in 
a vertical direction without disconnect- 
ing wires or the use of tools. This latch 
also has a provision for wire-locking 
the enclosure. In addition, the end 
plates are adaptable for various sizes 
“AN” connectors or terminal posts. 

This enclosure is available in various 
lengths up to 19 in., over-all. 


Lightweight Material for 
Soundproofing Aircraft 


Glass fibers weighing only four one- 
hundredths of a pound per square foot 
when bound with a thermosetting resin 
and formed into half-inch-thick sheets, 
are being used in the cabins and flight 
decks of certain types of U. S. war 
planes to provide insulation against 
cold and to deaden fatigue-causing 
sound. 

The fibrous glass sheets are incom- 
bustible and are said to be the lightest 
inorganic material commercially avail- 
able for the sound-proofing and insula- 
tion of planes. Another factor is that 
the sheets gain less than one per cent 
of their own weight from moisture in 
the air, when subjected to tempera- 
tures of 125 F and to 90 per cent rela- 
tively humidity. They, therefore, do 
not cause the dead-load of the plane to 
increase when it is flying through 
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clouds or other humid atmospheres. 

The fibrous glass sheets, known as 
Fiberglas Type XM-PF, are manufac- 
tured by Owens-Corning Fiberglas Cor- 
poration, Toledo, Ohio. 


New Types of 
Plastic Lenses 


New types of plastic lenses now 
direct the beams which guide night- 
flying pilots to safe landings. Injec- 
tion-molded of “Lucite” methyl metha- 
crylate resin, the lenses provide good 
weather resistance and dimensional 
stability as well as a sharp reduction 
in weight compared with the former 
lenses. The use of “Lucite” makes 
possible a lens design which almost 
triples illumination from the same light 
source. The lenses of “Lucite” also 
are less subject to breakage, both in 
transit and in actual use. 

They are a feature of the lighting 


Anti-Ice Boot for 
Airplane Propellers 





Goodyear Tire & Rubber Co., Ak- 
ron, Ohio, makes the anti-ice boot, 
pictured above, of a special synthe- 
tic rubber which conducts electric- 
ity. Wires along the border of the 
boot carry current from a small 
generator in the propeller hub, thus 
eliminating the possibility of ice 
forming on the propeller. 


equipment now used by the Armed Ser- 
vices for training fliers and for mark- 
ing temporary fields when the swift- 
ness of the advance outruns the ability 
to establish modern radio directional 
beams so essential to the safety of ships 
and pilots. 


Eclipse Electric Actuators 


Eclipse-Pioneer Division of Bendix 
Aviation Corporation, Teterboro, N. J., 
has designed electric actuators for 
applications requiring electric motor 





Typical Eclipse concentric actuator 


driven gear reduction units to retract 
and lower landing gear, open and close 
bomb bay doors, control wing flaps and 
other similar functions. 

The electric actuators are available 
in concentric and right-angle design to 
provide maximum compactness and 
clearance, depending on the characteris- 
tics of the installation under considera- 
tion. 

Design features include an automatic 
compensating torque limiting device in 
the form of a multiply dise clutch which 
protects reduction gearing and motor 
in the event of undue loading. 

A special magnetic equalizing clutch 
prevents over-running and jamming. 
This feature also facilitates hand op- 
eration on models so equipped by elim- 
inating resistance of gear train and 
motor. 

Explosion-proof motors, available in 
certain models are completely enclosed 
against explosive vapors, as well as 
mud and dirt. Motors are available for 
24-volt DC operation. 


Goodrich Bladder-type 


Rubber Fuel Cells 


Bladder-type rubber fuel cells for 
non-combatant aircraft are a recent 
development of the B. F. Goodrich Com- 
pany, Akron, Ohio. These rubber fuel 
cells are much simpler and lighter than 
the combat type, being actually rubber 
bags or bladders made to fit accurately 
into the spaces between wing supports. 

(Turn to page 92, please) 
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CHART SHOWS PRESSURE READINGS OBTAINED DURING A VARIATION 
OF FLOW RATE FROM ZERO TO MAXIMUM AND BACK TO ZERO 


As indicated by the chart above, Vickers Balanced Piston Type 
Relief Valves have a negligible pressure variation throughout their 
capacity range. In these valves a hydraulically loaded and balanced 
piston takes the place of the customary spring-loaded direct- 
acting relief mechanism. This means more sensitive operation 
as well as greater accuracy throughout the wide pressure range. 


This accuracy of control prevents pressure override when sudden 
changes in pressure occur in the hydraulic system. Compact design, 
longer operating life, installation directly in the pressure line, 
quiet operation, and simple adjustment are other advantages of 
these Vickers Balanced Piston Relief Valves. See Bulletin 38-3 


for complete information. 


Vickers Application Engineers will gladly discuss with you how 
Vickers Hydromotive Controls can be used to your advantage. 


VICKERS Incorporated 


1428 OAKMAN BLVD. ¢ DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO e CLEVELAND e DETROIT e LOS ANGELES 
NEWARK « PHILADELPHIA e ROCHESTER e ROCKFORD e TULSA e WORCESTER 


Representative of More than 5,000 Standardized Vickers Units 
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Four New Westinghouse 
Plastic Developments 


Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa., 
has recently announced four new plas- 
tic developments—a new plastic called 
Fosterite, a unique method of fashion- 
ing plastics into complex shapes, an- 
other technique that enables engineers 
to stretch hot plastic material into in- 
tricate forms, and a synthetic shellac. 

Fosterite is a tough plastic which 
seals radar and radio parts against 
moisture. In its liquid state it is al- 
most as fluid as water, and fills com- 
pletely every space in electrical wind- 


ings. A _ special-coating form of the 
material can be applied to the ap- 
paratus, leaving no gaps_ through 


which moisture could seep. Fosterite 
requires no liquid solvent which would 
evaporate during the heating process 
and cause tiny cracks to appear. 

Called “preformed plastic” because 
it is shaped roughly like its finished 
form before it is finally molded by heat 
and pressure, another new material has 
a tensile strength of 16,000 psi, and 
weighs only one-third to one-half as 
much as the aluminum alloys used in 
airplaneconstruction. Wood fibres, 


locked together with a varnish-like 
resin, give the finished material its 
strength. 


A technique for stretching hot plastic 
material into complicated shapes is 
made possible by the use of Micarta 
444, the extreme formability of which 
distinguishes it from the other mem- 
bers of a family of established synthetic 
materials known as Micarta. Flat 
sheets of Micarta 444, after being heat- 
ed to the softening point, may be formed 
into intricate shapes never before pos- 
sible with laminated plastics. 

Still another development by West- 
inghouse is a synthetic resin to replace 
shellac, a highly essential material for 
some types of electrical insulation. 
Natural shellac is made by small in- 
sects from the sap of several kinds 
of trees and consequently contains many 
impurities. The new synthetic product 
eliminates these impurities. 


Special-Purpose 
Storage Batteries 

The Willard Storage Battery Com- 
pany, Cleveland, Ohio, has developed 
a number of storage batteries to fill 
special needs of the Armed Forces. All 
of these new batteries have polystyrene 
plastic containers which are stronger 


than hard rubber and lighter than 
glass. Most of them use Fibrite, an 
50 


Willard from 


insulation developed by 
non-critical materials, which is said to 
so effectively retard shedding of active 
material from the plates that no sedi- 
ment space is necessary at the bottom 


of the containers. Willard Fibrite in- 
sulation absorbs 90 per cent of the 
electrolite, and complete non-spill con- 
struction is achieved by extending the 
walls of the vent tube downward in 
such a manner as to trap the 10 per 
cent of the solution remaining free. 


Formex Wire in 
Small Sizes 


Formex ribbon-rectangular magnet 
wire available in shapes as thin a; 
06.004 in. is now in production at the 
General Electric Company, Schenec- 
tady, N. Y. The new Formex, being 
made for the war program, in one- 
fourth the size heretofore considered 
the low limit for thickness of this wire. 


Smooth, strong, flexible, and able to _ 


withstand high-speed winding without 
damage to insulation, the new Formex 
ribbon-rectangular wire offers many 
application possibilities to producers of 
electronic devices and other electric 
components. 


Belting Cemented with 
Celluloid Plastic Foil 


Graton & Knight Company, Wor- 
cester, Mass., is manufacturing belts 
by a patened process which hinges on 
the use of Celluloid plastic foil. The 
foil passes through a solvent bath and 
is then fed continuously between two 
single plies of leather, which together 
pass between sets of rubber pressure 
rolls and are then wound on a drying 
drum while under normal belt drive 





Celluloid plastic foil being fed be- 


tween plies of leather to make 
Graton & Knight belting 


operating tension. The result is belt- 
ing which is said to have extremely 
high adhesive strength. The Celluloid 
plastic foil. used in thi; process is a 
product of the Celanese Celluloid Cor- 
poration, New York, N. Y. 


Additions to Torrington 
Line of Fan Blades 


Several new sizes of propeller fan 
blades have been added to the line of 
The Torrington Manufacturing Com- 
pany, Torrington, Conn. 

To the standard series, a 27 deg. 
pitch has been added in the 10-in. and 
12-in. diameters. There is a new P-1027 
in the pressure type fans or “P Series.” 

An addition has taken place in the 
Autocrat fans, for use in automobile 
heaters and similar applications. The 
size range in this type has now been 
extended with development of 8-in. and 
10-in. diameters, each with five blades. 
A new 5%-in. five-blade, made special 
for some time, has now been listed as 
a standard product in the Autocrat 
line. 


Cerex, a New Thermoplastic 


Monsanto Chemical Company, St. 
Louis, Mo., has announced a new ther- 
moplastic, known as Cerex, which is a 
co-polymer containing the elements car- 


bon, hydrogen and nitrogen. The-e 
three elements may be combined in 
various forms to give various char- 


acteristics but the present war devel- 
opment is concentrated on Cerex, X214. 

Cerex X214 is dimensionally stable 
with a minimum ASTM heat distortion 
point over the boiling point of water. 
Water absorption gain on ASTM test 
is 0.38 per cent. Tests, run on pilot 
plant material, indicate that flexural 
strength runs around 13,000 psi. 

The dielectric strength of the ma- 
terial is over 500 volts per mil. Cerex 
is said to have unusually good resist- 
ance to acids. The material now being 
produced has a _ transparent amber 
natural color. Color possibilities in 
molding compounds are somewhat limit- 
ed, although a range of transparent, 
translucent and opaque colors can be 
obtained. In flamability tests, the ma- 
terial is rated as slow burning. 


Improved Vinyl Tubing 

A new vinyl tubing, which is said to 
have better heat endurance charac- 
teristics, resistance to oil embrittle- 
ment, and resistance to gasoline-benzol 
than conventional tubings, is being pro- 
duced commercially by The National 
Varnished Products Corporation, Wood- 
bridge, N. J. Designated as Natvar 400 
Series, this new tubing is available on 
the same priority basis as standard 
vinyl tubings. 

(Turn to page 67, please) 
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It is reported that: 


The world’s most powerful elec- 
tric motor has recently been com- 
pleted. Developing 7,000 horse- 
power at only 25 r.p.m., it is said to 
be capable of lifting an entire four 
stack destroyer at the rate of 200 
feet per minute. 


get ready with CONE fer tomorrow 


A new resin dip for small metal 
parts feels like rubber, protects the 
part, strips easily by hand and may 
be re-used. 


get ready with CONE for tomerrew 


A new invention consists of a 
panel that hangs over a bed and is a 
source of radiant energy. Properly 
adjusted to the sleeper’s metabolism 
and length of slumber, it is expected 
to give him the equivalent of a full 
night’s sleep in as little as two hours. 


get ready witt CONE for tomerrow 


The rare metal, indium, is being 
used as a tarnish-proof plating for 
gold and silver and is being used as 
an alloy in bearing metal and solder. 


get ready with CONE for tomerrow 


A new chemical does most of the 
work of the dangerous hydrofluoric 
acid without danger to the human 
skin. 


get ready with CONE for tomorrow 


The new plastic-coated fabrics 
will be water-proof and abrasion- 
resistant and may be flexed for a 
long time before cracking. They 
will be useful materials for baby 
carriages, auto tops, furniture, bus 
seats, shoe tips, raincoats, luggage, 
shower curtains and handbags. 


get ready with CONE for tomorrow 


Even the high-pressure cylinders 
used to hold compressed gases are 
now being made by stamping and 
drawing. 


get ready with GU NE fer tomorrow 


A colored surface .0001 inch thick, 
applied to the surfaces of gages does 
not affect their accuracy, but warns 
of wear by a change in color. 


Advertisement 





A national producer’s council 
hopes to reduce the cost of home 
building by 20% by promoting more 
modern building codes and labor 
regulations. 


get ready with CONE fer tomorrow 


The by-products of sawdust have 
become so valuable that some saw- 
mills are using coal for fuel. 


get ready with CONE fer tomorrow 


A prominent scientist states that 
it may take twenty years to utilize 
fully the scientific discoveries made 
since Pearl Harbor. 


get ready with CONE fer tomorrow 


A synthetic shellac made from 
corn is expected to permanently re- 
place the natural product which is 
made from the secretions of an in- 
sect found in India. 
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A large manufacturer of farm 
machinery proposes to enter the 
peace-time farm market with a line 
of refrigerators and cold storage 
lockers. 


get ready with CONE fer tomorrow 


A new low-temperature grease 
permits aerial cameras to operate at 
temperatures as low as 100 degrees 
below zero. 


get ready with CONE fer tomorrow 


A French automobile manufac- 
turer expects to make a small, eco- 
nomical car for the American post- 
war market. 


get ready with CONE for tomorrew 


A maker of paper parachutes, for 
dropping supplies to troops, expects 
to continue their manufacture after 
the war for use in the air delivery of 
mail and light-weight express. 


get ready with CONE for tomorrow 


The world’s shortest firing range, 
only twenty-two feet long, dupli- 
cates the air pressure and tempera- 
ture of the stratosphere. 








51 


a 
~ 


wR were 


ne 





SESSIONS 











ev JAMES w 


C1dst=e.UaArreY 77 Fervor 








AEw Ss 


Or THE 


Revised Armament Program 


Again Calls for More Tanks 


Increase in Heavy Truck Output Adds to Pressure 
on Steel Mills. Demand Continues for Shell Steel 


By W. C. Hirsch 

War front developments are again 
focusing attention on the metal needs 
of the armed forces with pressure 
chiefly on billet capacity and forging 
equipment for production of primary 
shell steel material. 

Cheered as the metal market was by 
WPB Chairman Donald M. Nelson’s 
outline of steps to facilitate recon- 
version, attention is focused on the 
immediate needs of the armed forces, 
which is as Mr. Nelson wishes it to be. 
Pressure continues most severe on 
billet capacity and forging equipment 
for making primary sheet steel. Step- 
ping up of the production of tanks is 
one of the “musts” in the revised 
armament program and plate mills are 
straining their facilities to the utmost 
to meet the needs of the armed forces. 
An increase in heavy motor truck out- 
put is under way and adds to the 
pressure. Mr. Nelson’s reiteration of 
the well known fact that the supply 
of the light metals—aluminum and 
magnesium—is abundant, is directing 
increased attention to the necessity of 
building up their potential peace mar- 
kets. From the Operating Commit- 
tee on Aircraft Material Conservation 
comes a directive repeating admonition 


to use National Emergency aircraft 
steel wherever possible, but revising 
in the accompanying Army - Navy 


Aeronautical Specifications restrictions 
of the molybdenum content, improved 
availability of molybdenum making it 
no longer necessary to unduly lower 
molybdenum content. In re-estimating 
the supply of chromium for the mak- 
ing of stainless steel, WPB officials 
have again found it necessary to point 
out that no relaxation of regulations 
against use of chromium can be ex- 
pected in the immediate future. Regu- 
lations covering alloy steel tubing have 
been modified. Users, who are eligible 
to receive alloy steel tubing other than 
airframe and engine types, are per- 
mitted to exceed their quotas for a 
60-day period by 5 to 10 tons, accord- 
ing to size. When they have worked 
up this supply, they must again hold 
their stock to within the prescribed in- 
ventory limits. The possibility, if not 
probability, of growing production 
losses as the result of much steel mill 


te 


equipment being urgently in need of 
overhauling figures prominently in re- 
cent releases of the Iron and Steel In- 
dustry Advisory Committee and to 
this potential cause of output shrink- 
age must be added continuing difficuli- 
ties in maintaining industrial peace in 
the face of unreasonable union de- 
mands. 

Responding to the demand for a re- 
grouping of specific tin content solders, 
WPB has placed the automotive radia- 
tor industry on an average tin content 
per unit basis. These averages are in 
line with prevailing practices and will 
entail the use of no more tin per unit 
than is at present used. Subject to 
the customary certification, high-tin 
babbitt is permitted for use in motor 
trucks and tractors. 

The Inter-American Magazine, in its 
current issue, voices the opinion that 
because of the destruction of much 
tin-mining equipment in the East, 


EANDUSTRY 


Bolivia will play a major role as a sup- 
plier of tin for at least five years 
after the end of the war, but produc- 
tion costs will eventually have to be 
brought down sharply because at 60 
cents a pound the invitation to the 


Orient cheap labor market would 
speedily overcome all obstacles and 
again dominate the situation. Condi- 


tions in Bolivia continue to improve. 
The New York trade expects an early 
visit from Mauricio Hochschild, who 
was reported a few days ago to have 
been liberated from a Bolivian prison 
and who is the most important factor 
in the Bolivian mining industry, his 
holdings being exceeded only by those 
of Consolidated Patino Mines & En- 
terprises. 

A strike of 30,000 mine workers in 


Mexico involving nearly a hundred 
mining companies, many of them 
American-owned, has adversely af- 


fected the supply of copper, zine and 
lead. The Mexican miners are aiming 
at compelling OPA to sanction higher 
prices for these metals, so that the in- 
creases in their wages, which they 
seek, would come out of .the American 
taxpayers’ pocket, rather than out of 
that of their employers. There is 
considerable unrest in other South 
American metal mining countries as 
the result of what happened in Mexico. 


Automotive Companies Making 
Parts and Engines for B-29 


Dodge-Chicago Plant Is Building Most of the Wright 
2200 Hp Engines That Power the Big Bombing Planes 


Numerous automotive companies are 
engaged in the manufacture of air- 
frame parts and engines for the B-29 
Superfortress bombers which staged 
their initial raid on Japan in mid-June. 
Fisher Body Division of GM, Chrysler 
Corp., Hudson, Briggs and Murray 
Corp. of America all produce airframe 
sections, while Chrysler’s huge Dodge- 
Chicago plant makes a majority of the 
Wright 2,200-hp. engines that power 
the big Boeing-designed bombers. Eight 
Fisher Body plants at Cleveland, De- 
troit, Lansing and Grand Rapids are 
turning out 12 major parts for the 
B-29, including ailerons, outer wings, 
stabilizers, elevators and rudders. 

The entire nose section for the Super- 
fortress is being made by Chrysler’s 
DeSoto Division. Three miles of wiring 
and a mile of tubing are installed in 
the nose sections. DeSoto also makes 
the leading edge for the wings and the 


engine cowling. The changeover to 
B-29 parts from the B-26, which pre- 
viously was assembled by DeSoto, be- 
gan last September. Plymouth, Dodge 
and Chrysler divisions also are supply- 
ing DeSoto with parts for airframe 
assembly operations. Briggs has been 
working on B-29 airframe parts for 
more than a year, producing wing flaps, 
tunets, bomb bay, landing wheel and 
nose wheel doors. The company also 
is preparing to manufacture the stabil- 
izer and dorsal fin. Hudson received a 
contract in July, 1943, to make rear 
fuselage and wing sections for the 
Superfortress. The first B-29 section 
was shipped in April only 19 days after 
the. last B-26 fuselage section came 
off the assembly line. Murray Corp. 
makes outer wing tips for the B-29. 
Chrysler was asked to build the 2,200- 
hp. Wright engines for the B-29 Jan. 2, 
1942. Ground for the first of 19 build- 
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Let Us Help You Improve Your 
Products — Reduce Fabricating Costs 
... wth Uniform, Easy-to-Use Carpenter Stainless 


Start now toputtheadvantagesofCarpenter blanks cleanly and forms easily. And the 
Stainless Steels to work in your products— —_ uniform qualities of Carpenter Free-Machin- 
corrosion resistance, high strength/weight ing Stainless makes possible better finishes, 
ratio, fatigue resistance, special physicals. faster cutting speeds, fewer rejects. 

You'll find Carpenter Stainless Steels cost © Here are some of the many ways in which 
less to use because they are easier to use. | Carpenter Stainless Steels are helping other 
Soft and ductile Carpenter Stainless Strip Stainless users lick their specialized problems. 








V Wlass-Production Possible 


These aistraft gear segments had to be machined to .0005” 
tolerances. Mass production of these parts became possible when 
the manufacturer went to Carpenter Free-Machining Stainless 
#5 (Type 416). 


V Pree- Aecting for Life 


Here in the valve stem of a heavy gauge valve, Free-Machining 
Stainless #5 (Type 416) provides the positive corrosion resistance 
and non-galling properties that assure long, trouble-free service 
life. Smooth-acting parts like these can be economically pro- 
duced from Carpenter Stainless #5 and #8 bar stock. 


V Stops Costly Rejects 


The problem of these grommets splitting around the edges of the 
inside holes was completely eliminated when Carpenter Stainless 
#6 (Type 430) was used on the job. This is typical of the way 
easy-working Stainless Steels banish fabrication headaches and 
help keep production costs in line. 


V Light and Extra Strong 


In these Naval ordnance parts, Carpenter Stainless #6 (Type 
430) combines corrosion resistance with strength, rigidity and 
light weight. And faster fabricating of these parts is possible too, 
thanks to the uniform temper and high ductility of this Stain- 
less Steel. 





If you would like further information on these Stain- 
less Steels write for our 98-page book ‘‘Working Data 
for Carpenter Stainless Steels’. For personal assist- 
ance in the shop call in your nearby Carpenter 
representative. 










(_anpenter STAINLESS STEELS 


Corrosion Re 
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BRANCHES AT 
Chicago, Cleveland, Detroit, Hartford, 
St. Louis, Indianapolis, New York, Philadelphia 
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ings that comprise the Dodge-Chicago 
plant was broken June 4, 1942, and the 
first production engines were shipped 
to the Army Air Forces 19 months 
later, in January, 1944. At its present 
production rate the plant is using 1,500 
tons of aluminum, 500 tons of mag- 
nesium and 1,500 tons of steel per 
month. The plant has its own mag- 
nesium and aluminum foundries, both 
the largest of their kind in the U. S. 
There are 50 test cells for trying out 
the engines. The Wright engine itself 
is a 4-cycle, 18-cyl. type with bore of 
6.125 in., stroke of 6.312 in. and total 
displacement of 3,348 cu. in. Takeoff 
hp. is 2,200. 


LON 














ng suriect a 


Each ~ Block 1 ae Ell- 
born d the xel = you 
pron grees  ricaths- 

n 
longer var 


DEARBORN GAGE CO. 


Fact-Finding Panel of National 
WLB Sifts Foremen’s Grievances 


Foremen’s authority is circumvented 
and often nullified by the UAW-CIO, 
it was brought out in testimony before 
the special fact-finding panel of the 
National WLB which is holding hear- 
ings in Detroit to inquire into griev- 
ances of the foremen preparatory to 
making recommendations to the WLB 
to prevent further interruption of war 
production such as that which closed 
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14 Detroit plants and made 55,000 
workers idle last May. Dr. Sumner H. 
Slichter, economics professor at Har- 
vard, is chairman of the panel, whose 
other members are William Spohn, 
Madison, Wis., attorney, and Robert D. 
Calkins, dean of the school of business 
at Columbia University. Foremen’s 
complaints against 13 companies are 
involved in the case, eight of them in 
Michigan. The latter are Chrysler, 
Briggs, Murray Corp., Packard, Hud- 
son, Gar Wood Industries, Bohn 
Aluminum & Brass Corp. at Adrian 
and Aeronautical Products Corp. 

A foreman from Packard said that 
production workers who are protected 
by the UAW-CIO have their own way 
in grievance matters and related the 
incident of an employe who three 
times was found shooting dice or sleep- 
ing on the job, but could not be fired 
because the union defended him. His 
punishment was a three-day suspen- 
sion. A Hudson foreman testified that 
company foremen are unable to make 
union stewards work unless the latter 
are directed to do so by the chief 
steward. He said the stewards just 
say they are on union business, but 
the company holds this against the 
foremen. 

Answering charges of the Foremen’s 
Association of America, which is rep- 
resenting the foremen at the hearing, 
that in many instances supervisory em- 
ployes are paid less than those work- 
ing under them, a management spokes- 
man said that 4,407 foremen at 
Chrysler, Briggs, Packard and Murray 
plants average 50 per cent more gross 
weekly and monthly pay than the aver- 
age hourly rated employes that they 
direct. W. D. Robinson, vice-president 
of Briggs, said that a survey of 1,769 
supervisory workers in eight Briggs 
plants showed the differential between 
foremen and hourly rated workers to 
be 44 per cent based on a 40-hour week 
and 65 per cent when the actual earn- 
ings are computed. Average monthly 
pay for foremen on a 40-hour week is 
$284 compared with $196 for hourly 
rated workers. However, average 
monthly earnings including overtime is 
$416 for foremen compared with $251 
for hourly rated employes. 

The FAA presented the case of fore- 
men at the DeSoto-Wyoming plant of 
Chrysler Corp. who received annual 
wages of $2,900 in 1942 while stock 
chasers working under them were paid 
between $3,584 and $3,970 and the gen- 
eral foreman of the department made 
only $3,593. Other complaints of the 
foremen include lack of seniority pro- 
visions resulting in unfair promotions, 
demotions and discharges, lack of 
effective grievance procedure and 
failure to receive overtime as do hourly 
rated workers. 
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They were at Tarawa. 
Many of them now wear empty sleeves, or bandages where their eyes were. And a thousand 
and twenty-six will rise up never from the sands of Tarawa Island. 


They couldn't hear it. In the roar of that tornado, as they fought 
and fell, so far from the hills of home, they couldn't hear the words: “ . . history 
repeats ... and what will we get out of it but... how the hell can we 
police... the next one will be against . . . already sowing the seeds for... 
and twenty years from now, brother ... the Third World War... “ 
In elevators, on the street, in plush chairs that let you down easy, in columns 
and editorials and from the political stump. 
What is the matter with us? Can't we at home at least go into peace with some 
spark of their courage and determination that this war is not another mockery, 
not just another World War? Let no man give voice to that weak and deadly 
cynicism. Let him stand up and think straight and have the courage to call the 
lie to any man in public or private life who fails to do the same. 
And let each of us do everything humanly possible to help win this war sooner... 
buy War Bonds—give blood—boycott the black market... and plan ahead 
now for a better America than we had before. 
Today, the engineers of the machine tool industry can greatly help the post-war planners 
of government and business management. One of these is a Bryant man... 
We invite you to send for him. 


BRYANT CHUCKING GRINDER COMPANY sono. veumonr, vs... 
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Obituary 


Ira D. LeFevre, 61, comptroller of 


the General Electric Company since 
1935, died June 4 at the Clifton 


Springs Sanitarium. 

J. Thomas Talbot, 48, an executive 
of the American Brake Shoe Company, 
died suddenly at his home in Bronx- 
ville, N. Y., on June 6. He joined 
Brake Shoe’s Sales Dept. as inspector 
in June, 1920, and was made sales rep- 
resentative in January, 1922, covering 
the Southeast. He returned to New 
York in 1935, and in January, 1937, 
was appointed assistant vice-president 
of the Brake Shoe & Castings Division. 


On Sept. 1, 1940, he was appointed 
vice-president in charge of sales for 
both the Brake Shoe & Castings and 
Southern Wheel Divisions. In Janu- 
ary, 1944, he was elected vice-presi- 
dent and director of the Dominion 
Brake Shoe Company, Ltd. 

John W. Robb, 64, vice-president and 
treasurer of A. C. F. Motors Co., died 
June 6 at New York following a short 
illness. 

Lord Herbert Andrew Montagu 
Douglas-Scott, board chairman of 
Rolls-Royce, Ltd., died June 18 at Win- 
chester, England. He was president 
of the Federation of British Industries 
in 1934-35. 
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AN ANTI- 
Of countless brilliant improvements 
created by war production, none is more 
deeply worthwhile, none has more of basic 
usefulness, than the new applications of 
anti-friction bearings. We of Aetna know 
these, for we have helped to perfect them 

—know their rich poten- 





FRICTION WORLD 


ones—helping with plans to recreate war- 
worn plants and equipment. 

Is your business ready for the Anti- 
Friction World? Aetna engineers can help 
you, too. It's an idea that deserves action 
—simply call Aetna, or write. 


AETNA BALL BEARING 





tial for creating a truly 
Anti-Friction World. 


In getting ready for 
that new industry of 
peace, Aetna is helping 
many businesses—help- 
ing to develop new prod- 
ucts and revitalize old 








MAKERS of 
THRUST BALL BEARINGS, 
Stenderd and Special 
ANGULAR CONTACT 
BALL BEARINGS 
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MANUFACTURING 
CO., 4600 Schubert 
Ave., Chicago 39, Ill. 


IN DETROIT 2: 


SAM T. KELLER, 
7300 Woodward Ave., 
Madison 8840-1-2. 
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Business in Brief 


Written by the Guaranty Trust Co. 
New York, Exclusively for Auto- 
MOTIVE AND AVIATION INDUSTRIES 


General business activity shows con- 
tinuing stability. The seasonally ad- 
justed index of The New York Times 
for the week ended June 3 stood at 
143.8, as compared with 143.4 for the 
preceding week and 137.1 a year ago. 

Department store sales, as reported 
by the Federal Reserve Board, rose 
from 147 to 153 per cent of the 1935- 
39 average in the week ended June 10; 
and the indicated value was 2 per 
cent above the corresponding sum in 
1943. For 1944 to date, the total is 6 
per cent greater than the comparable 
amount last year. 

Railway freight loadings during the 
week ended june 10 totaled &74,193 
cars, 7.8 per cent more than the pre- 
ceding weekly number and 2.3 per 
cent above the corresponding figure in 
1943. 

Production of electric power in- 
creased more than seasonally in the 
same period; and the total was 5.5 
per cent above the output a year ago, 
as against a similar excess of 5.6 per 
cent reported a week earlier. 

Crude oil production during the 
week ended June 10 averaged 4,522,- 
500 barrels daily, 250 barrels below 
the figure for the preceding week and 
63,100 barrels less than the average 
output rceommended by the Petroleum jf 
Administration for War. 

Estimated production of soft coal 
during the week ended June 3 was 
11,870,000 net tons, as compared with 
12,575,000 tons in the preceding week. 
For 1944 to date, output is 8.6 ver cent 
above the comparable amount in 1943. 

Engineering construction contracts 
awarded during the week ended June 
15 totaled $29,222,000, as against $142,- 
923,000 for the week before, accord- 
ing to Engineering News-Record. Con- 
tracts so far reported this year show 
a decline of 52 per cent from the cor- 
responding amount in 1943. 

The Irving Fisher index of whole- 
sale commodity prices declined by a 
negligible fraction in the week ended 
June 9 from the all-time peak, 113.0 
per cent of the 1926 average, as 
against 112.3 a year ago. 

Member bank reserves 
$375,000,000 during the week ended 
June 14, and excess reserves rose 
$300,000,000 to an estimated total of 
$1,100,000,000. Business loans of re- 
porting members increased $24,000,000 
in the preceding week and stood $233,- 
000,000 above the tota! a vear earlier, 
June 16, 1943. 


increased 











CALENDAR 





Conventions and Meetings 


SAE Natl. West Coast Transportation 
& Maintenance Meeting, Portland, 


Oregon August 24-25 
SAE Natl. Tractor Meeting, Milwau- 

kee Sept. 13-15 
SAE Natl. Aircraft Eng. & Produc- 

tion Mtg., Los Angeles Oct. 5-7 


SAE Natl. Fuels & Lubricants Mtg., 


Tulsa Nov. 9-10 
American Chemical Society Natl. 

Chemical Exp., Chicago.....Nov. 15-19 
SAE Natl. Air Cargo Mtg., Chicago, 

Dec. 4-6 

SAE Annual Meeting, Detroit Jan. 8-12 
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Photo-Courtesy Fairchild Aircraft 


RIDING ON AIR DEMANDS THE STRENGTH 
AND LIGHTNESS OF A Sieel Vale FRAME 


Seamless steel tube struts make a fuselage frame 
for this Fairchild Trainer that combines strength 
with lightness. Globe Seamless Steel Tubes are 
made in a plant devoted exclusively to the manu- 
facture of steel tubing . . . where every process 
from piercing the billet to finish grinding is 
closely controlled. 

Globe Steel Tubes Co.’s customers have at their 
service our large technical staff and completely 
equipped laboratory. We will be glad to aid 
you in selecting steel tubing to meet your par- 
ticular requirements. _ 


% Boiler and Pressure ¥%& Mechonical Tubing 
Tubes %*% Gloweld Tubes 


% Condenser and Heat TUBES * (Welded Stainless) 


Exchanger Tubes Globeiron Tubes 


%& Stainless Tubes (Seamless Pure Iron) 
(Seamless) 


Secet Weber GLOBE STEEL 


have no superior for the airplane framework. The weld- 
er makes fast work of assembly and welding on fittings. 


GLOBE STEEL TUBES CO. w2cni%é 2 
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Bendix to Build 
Helicopters 


Formation of Bendix Helicopter, Inc., 
has been announced by Vincent Ben- 
dix. An engineering company, Heli- 
copters, Inc., was organized by him in 
1943 to take over the development of 
a new type of helicopter. That cor- 
poration has now become Bendix Heli- 
copter, Inc., with Mr. Bendix as presi- 
dent. 

Associated with Mr. Bendix is a 
group of leaders of the industrial 
world, among them many of his former 
ussociates in the various successful en- 


terprises he has founded in the past. 

Bendix Helicopter, Inc., is not affi- 
liated in any way with the Bendix 
Aviation Corporation. 

The new helicopter is said to contain 
original and exclusive principles of op- 
eration and performance based on in- 
ventions by Mr. Bendix. 

Three models are currently being en- 
gineered in the company’s development 
program. Included is a two-passenger, 
165 horsepower helicopter with a top 
speed of 120 miles per hour; a 10- 
passenger one-ton helicopter of 600 
horsepower, and a 20-passenger two- 
ton airbus of 1200 horsepower. 

Officers of the newly formed cor- 
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to Tuthill Springs. 


recommendations. 


TUTHIL 





Why we recommend TUTHILL 
as a Quality Spring— 


QuALtity is its own best argument. It proclaims in ser- 

vice the fact that it embodies the best in design, 
materials and workmanship. It is the thing most desired 
by user and manufacturer alike—the binding link in service 
and good-will. Here's why we claim Quality for TUTHILL: 


|. Material control. Each shipment of steel from which 
Tuthill Springs are made is inspected to see that it con- 
forms to S. A. E. standards based on chemical analysis. 


2. Superior heat treatment, pyrometer controlled, in- 
sures ri-..t tempering, correct hardness, toughness and 
Continuous heating and tempering furnaces, 
modern in every way, temper and toughen Tuthill Springs. 


3. Shot blasting. New conveyor type of Shot-Peening 
equipment is used to give added strength and longer life 


4. Experience. Sixty-four years of constant progress in 
improved methods and heat treatment insures exceptional 
performance under all load and service conditions. 


TUTHILL not only manufactures a complete line of stand- 
ard leaf-type springs, but also makes to order special types 
of springs to meet your specifications. Advise your require- 
ments and let our engineers submit specifications, with 


Submit your Spring problems with details 


SPRING COMPANY 


763 W. Polk St. 
CHICAGO 7, ILLINOIS 

















poration are: Vincent Bendix, presi- 
dent; Claire L. Barnes, vice-president; 
Martin Jensen, vice-president; James 
W. Garside, treasurer, and Charles L. 
MacDonald, secretary. 





Awards 


Names and winners of Army-Navy “E” 
awards in or allied with the automotive 
and aviation industries, announced since 
the June 15 AUTOMOTIVE AND 
AVIATION INDUSTRIES went to press: 


issue of 


ASSOCIATED SPRING CORPORATION, 
Raymond Mfg. Co., Corry, Pa. 

ATLAS POWDER COMPANY, Giant Di- 
vision, Giant, Cal. 

PBEHR-MANNING CORPORATION, Nor- 
ton Pike Company, Littleton, N. H. 
CHROMIUM PROCESS COMPANY, Siel- 

ton, Conn. 

COMMERCIAL SOLVENTS 
‘TION, Dixie Ordnance Wks., 
ton, La. 

THE DAVISON CHEMICAL CORPORA- 
TION, Curtis Bay Plant, Baltimore, Md. 

GENERAL ELECTRIC COMPANY, Syra- 
cuse Works, Syracuse, N. Y. 

GOODYEAR TIRE AND RUBBER COM- 
PANY, Goodyear Clearwater Mill No. 1, 
Cedartown, Ga. 

GOODYEAR TIRE AND RUBBER ‘‘OM- 
PANY, Goodyear Clearwater Mill No. 2, 
Rockmart, Ga. 


CORPORA- 


Sterling- 


KOLD-HOLD MANUFACTURING COM- 
PANY, Lansing, Mich. : 
MANSFIELD TIRE & RUBBER COM- 


PANY, Mansfield, Ohio. 

MILWAUKEE STAMPING 
Milwaukee, Wis. 

POWERS REGULATOR COMPANY, Chi- 
eago, Ill. 

SHELDON MACHINE COMPANY, INC., 
Cheago, Ill. 

STEWART-WARNER CORPORATION, 
Green River Ordnance Plant, Dixon, Il. 

A. B. STOVES, INC., Battle Creek, Mich. 

THE STUDEBAKER CORPORATION, 
Studebaker Pacific Corporation, Los 
Angeles, Cal. 

THE WARD PRODUCTS 
TION, Cleveland, Ohio. 
WESLEY STEEL TREATING COMPANY, 

Milwaukee Plant, Milwaukee, Wis. 


COMPANY, 


CORPORA- 


“E” Star Awards 


for continued meritorious services on the 
production front have been awarded to the 
following firms: 
THE BULLARD COMPANY, 
Conn. 
CATERPILLAR 
East Peoria, Ill. 
COLUMBIA STEEL AND 
COMPANY, Carnegie, Pa. 
PRATT & WHITNEY, Division Niles- 
Bement-Pond Company, West Hartford, 
Conn. 
SKILSAW, INC., Chicago, IIl. 
SUMMERILL TUBING COMPANY, Bridge- 
port, Pa. 
UTAH RADIO 
Chicago, Ill. 


Bridgeport, 
TRACTOR COMPANY, 


SHAFTING 


PRODUCTS COMPANY, 
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THE FORBIDDEN ROOM... 


There are only six keys to the door, and the lock is often 
changed. ... For this is a very private room. It is in the 
plant of one of America’s greatest corporations, and behind 


the door to this inner sanctum part of the future is being 
made. 


There are literally hundreds of ‘‘forbidden rooms” in 
America today, where the plans, the designs, the mock-ups 
and models are being made for countless new products 
and machines—from giant electrical power ‘plants, still 
in the experimental stage, to table-model television sets, 
now a solid post-war certainty. 


Few outsiders ever enter this inner circle . .. but one of 
these is the machine tool engineer. 


For equally as important today as any brilliant new 
design is the cost of manufacture—and it is here that the 
machine tool engineer comes in. Leading manufacturing 
executives know that this factor of cost is going to be more 
important, in the fast competition of the post-war period, 
than ever before in history. 


It is because of this that Jones & Lamson engineers are 
being taken into their conferences and their confidences: 


helping them to plan complete production line set-ups for 
the day this war ends. 


Even more important than the machine tools your com- 
pany uses is the machine tool engineering that goes 
with the use of those tools! 


Manufacturers of: Universal Turret Lathes + Fay Automatic 
Lathes -* Automatic Double-End Milling and Centering 
& Machines * Automatic Thread Grinders * Optical Compara- 


MACHINE COMPANY 
SPRINGFIELD, VERMONT, U.S.A. Profit-producing Machine Tools 
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tors * Automatic Opening Threading Dies and Chasers. 
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e'd Still Put Our Money On  [iiedsbteaetdbddeleted 


Victor D. Orne has been appointed traffic 
| manager of the Chevrolet-Flint Division of 
General Motors, succeeding the late F. A. 
| McHale. 
Donald VU. Bathrick has returned to his 
| old post as general sales manager of Pon- 
| tiac Motor Division of GM after two years 
| in the Washington office of GM, most re- 
|} cently as manager of that office. 
B. C. Anderson, formerly Pittsburgh zone 
| manager for the Nash-Kelvinator Sales 
Corp., has been appointed assistant gen- 
eral sales manager of the Nash Motors 
| Division. He succeeds Godfrey Strelinger, 
| Who recently was elected treasurer of the 
corporation. 
| William G. Hancock, general sales man- 
ager of McCord Radiator & Mfg. Co., has 
been elected a director of the Automotive 
Council for War Production, taking the 
place -of the late H. W. Knapp, secretary 
| of McQuay-Norris Mfg. Co. 
| 
| 
| 





Frank G. Horton, executive secretary of 
the Illuminating Engineering Society, New 
York, since 1924, has been named manag- 
ing secretary of the Engineering Society 
of Detroit, succeeding the late E. L. 
Brandt. 

Henry Ford, president of Ford Motor Co., 
has been awarded the Migel Medal by the 
American Foundation for the Blind for 
“outstanding service to the blind’ in pio- 
neering industrial processes that can be 
performed well by blind persons. 

A. N. Guy has been appointed manager 
of the automobile tire department of the 
Fisk Division, U. S. Rubber Co. He was 
manager of the batteries and accessories 
dept. of U. S. Rubber Co. until the war, 
when he handled tank track sales with the 
Ordnance Dept. 

Frank J. Kennedy, formerly assistant 


secretary, has been elected secretary of He 
Electric Auto-Lite Co., succeeding R. H. 
Landwehr. 


Howard C. Steiner, formerly assistant 
managing director, has been named man- 
aging director of the Goodyear Tyre & Rub- 
ber Co., Ltd., of Australia, succeeding 
W. G. Kither, who has resigned because 
of poor health. 

G. S. Staunton, formerly sales manager V 
of the Ternstedt Mfg. Division of General a 
Motors Corp., has been appointed assistant 
automotive sales director of the Bendix 
Products div. of Bendix Aviation Corp. 





VEN though the hare lost its famous race with the tor- Wilkening Mfg. Co. has announced the 
4 Z appointment of Sam S. Evans to the post 
toise, we think we’d back the long-eared animal in any of manager of the company's replacement , 
Sales ivision, | 
rematch. And production speed is going to be a vital factor The appointment of C. P. Croco as man- | 
ager of a newly formed welding dept. of 
in the postwar world. Indeed, our hope of postwar pros- the division at the Trafford, Penna., works, 
has been announced by the Westinghouse 
perity is based largely on low-cost production . . . to keep Electric & Mfg. Co. 
. a Paul E. Frantz has been appointed oper- 
consumption high and provide jobs for everyone. ations manager of Adel Precision Products 
Corp. 
z : John M. Noble has been appointed dis- 
Here at Acme our consulting engineers can help with trict manager in charge of the newly es- 
tablished Santa Monica office of Walter 
your production problems—current or postwar. We also Kidde & Co. He was formerly manager of 
A * the aviation department at Kidde. 
design and build special tools; produce dies, patterns, gages, Eugene Holman, a vice-president of the 
2 7 Standard Oil Co. of N. J., was elected 
fixtures. And no better heat-treated aluminum castings are ‘president to succeed Ralph W. Gallagher, 


who was made chairman of the board. Mr. 
Gallagher will remain as chairman of the 
executive committee. 

! Frank K. Metzger, formerly divisional 
Your inquiry will receive prompt attention. | Vice-president of Standard Steel Works 
Div., has been elected vice-president in 
charge of sales of The Baldwin Locomotive 
Works. John D. Tyson, of the Standard 


| Steel Works staff, has been elected vice- 
president in charge of that division. 
_ The appointment of Frederic S. Glover 
; / G : 
Patten and Fool Company, ie. as deputy director of the Automotive Div. 
, DAYTON, OHIO of the Equipment Bureau, WPB, has been 


i 
| 
announced. Mr. Glover is a former execu- 


made than those which carry the Acme name, 








tive of Reo Motor Car Co. and Timken 
Detroit Axle Co. 
Detrex Corp. has made the following per- 
sonnel announcements. Thomas J. Kear- 
(Turn to page 64, please) 


HEAT-TREATED ALUMINUM CASTINGS...PATTERNS...TOOLS 
| TOOL DESIGNING...PRODUCTION PROCESSING 
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Heat-treater placing an embossing die in a Vapocarb-Hump Hardening Furnace 


MUST TOOLS PRODUCE MORE? 


Vapocarb-Hump Hardening Helps in 3 Ways 


During this year’s Battle of Production, 
hundreds of metal-working plants are find- 
ing that the 
Hardening helps to bring about big in- 
creases in the life of punches, dies, hobs 
and other war-production tools. 


If you have a war-goods tooling problem, 
we'll gladly arrange for you to talk to 
people in some of these plants. The7’ll tell 
you of three ways in which tool life is 
prolonged: (1) By lessening or ending 
warp. (2) By better depth of hardness. 


2 


3) By ending all surface blemishes. 


But, because all three seldom are found 
in one tool, we’re showing here an example 
of each. You'll understand why these cases 
must be taken from pre-war production! 

. 


Warp Defeated In Perforation Die 


A Maryland company used to make 2 or 
3 big diamond-pattern perforating dies at 
a time, because heat-treating warp twisted 
them “like pretzels,’ and grinding them 
straight weakened them and shortened their 
lives. Vapocarb-Hump Hardening, by its 
uniform heating, ended warp and doubled 
the lives of these tools 





A Slogan For Every American 


Vapocarb-Hump Method of 


One Die Does Work of 30 





Belt buckle dies were producing an aver- 
age of 1200 pieces, because the heat-treater 
could only guess when to quench them, in 
hardening, and their structure was accord- 
ingly weak. Vapocarb-Hump Hardening, 
by locating and recording the critical point, 
helped increase the production, successivel, 
to 2300 pieces, then 8500, then 18,000 and 
finally 38,000 — an average of 30 times the 
pre-Vapocarb figure. 


Perfect Surface For Stamping Die 


Life of engraved dies, like the one shown, 
was often shortened because the method of 
hardening which was employed permitted 
surface pits or scale to form. These had to 
be “polished” out, thus weakening the hard- 
ened skin. Vapocarb-Hump hardening elim- 
inated this because its protective atmos- 
phere ends all scaling and pitting in 
furnace; average life of dies has been 
sharply increased. 

Further particulars of Vapocarb-Hump 
Hardening are given in Catalog T-621, or 
an engineer will call on request to discus 
a specific problem. 








Warp Ended Means No Grinding 


HIGHLIGHTS OF WORLD WAF IT 


NO. 7 OF A SERIES 


Correct Structure Increases Production 
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SESSIONS 


BY JAMES M 


Perfect Surface Saves Hours of Polishing 





LEEDS & NORTHRUP COMPANY, 4966 STENTON AVE., 
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The Formed Wheel Method of grinding with accurate 
hardened and ground index plates, enables GEAR- 
GRIND Machines to meet the exacting requirements 
of war production. "Hob, harden and grind" eliminates 
the worries caused by the frequently changed steel 
specifications resulting from the war. 


We manufacture GEARGRIND Machines for the Formed 
Wheel Grinding of external and internal gears, external 
and internal involute splines, straight splines, racks and 
serrations, as well as special machines for grinding 
cams, flanges and a wide variety of parts where 
Formed Wheel Grinding is applicable. In addition we 
maintain a large contract grinding department. 


Catalog on request. 


GEARGRIND —TYPE GG-19 

Model shown grinds up to 10” 
diameter external gears. Other 
models handle sizes up to 72”, 
with varying center distances. 


m GEARGRIND = 
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customers’ requirements. 


UNIVERSAL JOINT 


Tre constant angular velocity of the 
Rzeppa Universal Joint has made possible 
the extended use of front wheel and mul- 
tiple drive vehicles by our armed forces. 
This joint transmits power, without peri- 
odic vibration, over an unusually high de- 
flection range. 

\Wwark It is simple in construc- 

tion, made of the highest 


\ 


quality alloy steels and built with preci- 
sion ground parts. Its dependability and 
freedom from service troubles make it 
ideal for automotive applications — pro- 
peller shafts, steering axles, live front and 
rear axles with independently sprung 
wheels, as well as marine and aviation ap- 
plications, tractors, locomotives, machine 
tools, shuttle cars and many others. 
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special sizes and designs to meet'*' 
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Personals 


(Continued from page 60) 
ney, formerly technical advisor to the di- 
rector of sales, has been promoted to 
assistant chief engineer in charge of in 
dustrial equipment design and detailing 
John A. Faler, assistant chief engineer, has 
been appointed to take charge of extrac- 
tion equipment development 

The appointment of H. C. Gates as fac- 
tory manager, Aeroquip Corp 
announced, Also announced 
lowing appointments R. J. Wilson, for- 
merly with General Motors and Fruehauf, 
machine shop superintendent; Alex Mc- 
Lain, formerly of Balsch-Lundberg Mfg. 
Co., assembly department superintendent; 
Ed Hurley, with J. I. Case Co., as manager 
of production control and, Donald C. 


been 
were the fol- 


has 


Draper, as production and tool engineer. 

The appointment of Theodore Lyman as 
general manager of the government-owned 
synthetic rubber plant, operated by The 
General Tire and Rubber Co. at Baytown, 
Texas, has been announced. 


PUBLICATIONS 


The 1944 edition of the Handbook on 
Hydraulic & Pneumatic Leather Packings, 
published by E. F. Houghton & Co., is now 
available at $1.00 a copy. The major por- 
tion of the book is devoted to design and 
service problems and pertinent informa- 
tion concerning them. There is also an 
abundance of specifications and reference 





A STRONGER FACTOR in TODAY’S NEW 


COMPLETE CIRCUIT PROTECTION 


Extractor Post No 

341001, for 3 AG 
Fuses. Tool -operated. 
Welded side termi- 
nals. Knob and bod) 
black bakelite. Positive 
fuse grip. Full visual 
shock-proof inspection. 
Spring-activated cup. 
Specially designed 
grip prevents fuse from 
dropping out. 


No. 342001 
Finger- 
Operated Type 





EXTRACTOR POSTS 
WITH WELDED ANTI-VIBRATION SIDE TERMINALS 
NOW UNDERWRITERS’ APPROVED 


Resistance to extremes of shock, 
vibration and temperatures is pro- 
vided by Littelfuse Extractor Posts 
with electrically welded side ter- 
minals. By Littelfuse process, termi- 
nals are made integral with inside 
metal shell. Maximum conductivity 
is insured. Other Littelfuse improve- 
ments for dependability, durability, 
and convenience make these out- 
standing examples of Littelfuse com- 
plete circuit protection. 


Send for B/P and ENGINEERING DATA 
Ask for Samples 


Littelfuse will be glad to counsel with 
you on safeguarding new equipment, or 
irreplaceable present equipment. Fuses, 
Fuse Clips, Fuse Panels, Circuit Break- 
ers, Thermocouples, Fine Wire Prod- 
ucts, Indicators, etc. 


LITTELFUSE INCORPORATED 


4757 Ravenswood Ave., Chicago 40, Ill. 
200 Ong St., Ei Monte, Calif. 











data. Copies are obtainable from FE. F. 
Houghton & Co., Philadelphia 33, Pa. 

Continental-Diamond Fibre Co. has is- 
sued bulletin FP-43 on Design and Fabrica- 
tion of Laminated and Molded Phenolic 
Plastics and vulcanized fibre parts.* 

Reading-Pratt & Cady Div., American 
Chain and Cable Co. has released a new 
illustrated chart, How to Protect Your 
Valves. The chart is 11 x 17 inches and 
contains simple, factual copy illustrated by 
graphic sketches portraying the right and 
wrong way to handle each situation.* 

The New Jersey Zinc Co. has issued a 
new booklet, The ABC of Luminescence, 
which discusses in simple language the 
characteristics, properties, limitations and 
applications of the inorganic luminescent 
pigments, as well as the terms applicable 
to this industry. Tables and charts are 
included to illustrate various terminology.* 

A new brochure issued by Chrysler Corp., 
entitled Peacetime Enterprise Put to 
Work touches on a sampling of wartime 
production activity ranging from tiny gears 
to 30-ton tanks. It is pictorial in pres- 
entation and covers a variety of products 
such as aircraft engines and airframes, 
landing gear, tanks, tank engines, trucks, 
ammunition, etc.* 

York Corp. has issued a new catalog of 
necessories and supplies for refrigeration 
and air conditioning plants. It is the Joose 
leaf type, divided into sections and tabbed 
for ready reference.* 

Publication of a new Aijrcraft Catalog 
and Handbook is announced by The 
Weatherhead Co, Included are compre- 
hensive sections on AN Fittings, AAF &11 
Fittings, Aircraft Hose and Hose Assem- 
valves and hydraulic cylinders and 
a compilation of useful engineering data.* 

Forss Pneumatic Tool Co has issued two 
new folders, one describing its Size HA- 
39, Model 1000 and Model 1001 Siow Hit- 
ting Aircraft Riveting Hammers and the 
second describing and illustrating its Size 
HA-19, Model 1002 and Model 1003 Slow 
Hitting Aircraft Riveting Hammers. Both 
folders contain specifications of the models 
and maintenance instructions.* 

A new condensed catalog covering all 
South Bend Lathes has been issued by 
South Bend Lathe Works. It illustrates 
and describes engine lathes, toolroom 
lathes and precision turret lathes for prac- 
tically all types of production, toolroom 
and maintenance work.* 

The Middle of the Shop is the title of a 
new, pocket size booklet written by Tom 
Saffady of Sav-Way Industries. It is ad- 
dressed to production men ‘‘who still like 
to get their hands dirty.’’ Copies may be 
had by writing Sav-Way Industries, 4875 
East Eight Mile Road, Detroit, Mich. 

The DeVilbiss Co. is offering a condi- 
tioning table to help users of spray-paint- 
ing equipment make their present units 
last longer. Illustrations accompanied by 
simple directions show operators the most 
important steps to follow in caring for 
spray guns, paints cups, hose, etc.* 

A new 16-page, illustrated catalog de- 
scribing the improvements and uses to 
which the new Simlok fastener can be put, 
has been issued by the Simlok Div. of the 
Simmons Machine Tool Corp.* 

The Nitralloy Corp. has published a new 
booklet entitled Wear, A Discussion of the 
Mechanism of Wear Phenomena and iIn- 
fluencing Factors. The booklet is by Mr. 
1). Landau and contains a variety of iim- 
portant and interesting facts concerning 
wear, tables and charts, and a _ bibliog- 
raphy. 

BullDog Electric Products Co. has pub- 
lished catalog #441 giving basic informa- 
tion, list prices, dimensions, etc., on safety 
switches, light and power panelboards, 
switchboards. Bulletin #427-1 illustrating 
and describing BullDog Bustribution Duct 
of the ventilated low reactance type for 
feeder circuits up to 2000 amperes, has 
also been announced.* 


blies, 


* Obtainable by subscribers 
through Editorial Dept. AUTOMOTIVE and AVIATION 
INDUSTRIES. In making requests for any of these 
publications, be sure to give date of the issue in which 
the announcement appeared, your mame and address, 
company connection and title 


within the United States 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








JZAINISIUG uvymM QTH0OM 


40 SLHOSITHOIH § S3iNaS ¥ a) . ei s ws . A24AT P= 789 | ) ; 
a 








Riauline wMuorrow! 


Lucu metals are forging’s problem children . . . especially for 
products whose end use is as critical as aircraft engine pistons made 
of aluminum. Heat treats must be precise to the mth degree, in 
number and control. 

Tube Turns solved the perplexing dual problem of volume 
production anc absolute quality control by utilizing their huge 
upset forge equipment and modern heat treating furnaces — then 
developing a streamlined production technique which today serves 
as a pattern for the industry. Proof that light-metal forgings can be 
produced on a mammoth scale, as evidenced by Tube Turns’ 


success, may well revolutionize postwar thinking in many industries. 


TUBE TURNS (Inc.) - e * Louisville 1, Kentucky 


TUBE TURNS Z:pings fo: Industry 


“Close-Quarter Action.” With 
thrilling realism, artist Sessions 
presents his conception of an 
engagement between an American 
destroyer and a Japanese light 
cruiser. Destroyer is shown in 
the left foreground. 
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New Products 


Continued from page 50) 


Wires insulated with Natvar 400 
may be soldered without special care 
or technique and without flow or open- 
ing of the tubing near the point of 
soldering. It is tough, resistant to tear, 
has tensile strength in excess of 3000 
psi, with elongation from 170 to 410 
per cent depending on type of tubing, 
and remains flexible down to —80 F. 
Its electrical characteristics are the 
same as those of conventional vinyl 
tubing. 

Natvar 400 is chemically inert, and 
is suitable for oil lines, sheathing and 
other protective coverings in applica- 
tions where adverse oil, solvent or acid 
condition are severe, and where protec- 
tection from chemicals or vibration is 
required over a wide temperature 
range. 


Torque Wrench with 
Positive Break-Away 


A torque wrench which can’t over- 
tighten in operation and which com- 
bines right and left-hand torque in one 
wrench, is offered by Aircraft Tools, 
Ine., Los Angeles, Cal. 

The wrench is full ratchet so that 





Torque wrench made by Aircraft 
Tools, Inc. 


when desired tension is reached, posi- 
tive break-away occurs one notch at a 
time. Adjustments ranging from 10 to 
60 lb. can be made by the use of a 
special wrench furnished with the tool. 

All torque load is carried on precision 
ball bearings and heat-treated tool 
steel parts, packed in grease. Spring 
fatigue is cut to the minimum as torque 
spring is in repose except when in 
use. All parts of the wrench are in- 
terchangeable. 

Torque setting is indicated on the 
head bolt, with various torque settings 
available on request. The tool is fur- 
nished with adjysting wrench, % in. 
square drive, screw driver tip and 
hose clamp socket. 


Steel Stamps with 
Rounded Face Characters 


Rounded face characters, of special 
lesign, are being introduced by Jas. H. 
Matthews & Co., Pittsburgh, Pa., for 
engraving on steel stamps, steel dies, 
and type for marking where the use of 
sharp face stamping tools might be 
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injurious to the parts being marked. 

The new rounded face and special 
character designs provides a minimum 
of set-up stress, and can be supplied 
in single letter and figure stamps, 
stamping dies for use in foot or power 
operated presses, and roller dies for 
use in all types of marking machines 
and in steel type for use in steel type 
holders. Also, in multiple character 
stamps for marking flat, concave or 
convex surfaces. 





Matthews steel stamp of special 
design 
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Whenever You Are Ready” 
to Talk About the Thermostats 





Write— Wire—Phone Us. 


THE DO q FE wave COMPANY 


1901-1941 Carroll Ave., Chicago 12, Illinois 


Los Angeles . Detroit . Philadelphia 
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Trustworthy 


Precision 
ak War Speed 


It’s the production ingenuity of Western 
Automatic engineers that assures you flawless 
small parts in large volume 


Small parts made with unerring precision are vital these 
days when the lives of our fighting men depend on them — 
but just as important is the need to produce them fast, in 
huge war quantity. Western’s engineering ingenuity shines 
at that... for instance, on this airplane carbureter idle-valve 
bushing, machined from solid brass. It moved through 
with speedy exactness in spite of multiple finishing opera- 
tions, because of special fixtures which carried it through 
milling and punching operations and assured accuracy of 
position of slots and half-round holes. 

You'll need this kind of fast accuracy 

post-war — write for the story of Western's 

skill and vast modern capacity now. 


Send for this valuable new catalog of West- 
ern Socket Screws — complete data, 32 pages. 


Western Automatic 


Machine Screw Company 
Elyria, Ohio, U.S. A. 





Precision Parts and Assemblies Since 1873 








New Production 
Equipment 
(Continued from page 46) 


od @ Position When Open 


bolts the toggle handle may be adjusted 
to either straight out or downward 
position when clamp is locked. This 
improved clamp is a 6 in. size, with 
3 in. throat, and is listed as De-Sta-Co 
Model No. 480. 


ATEST addition to the line of metal- 

lizing guns of the Metallizing En- 
gineering Co., Inc., Long Island City, 
N. Y., is the Metco Type 3E gun which 
is especially engineered for the high 
speed production spraying of low melt- 
ing point metals. It handles %-in, zinc, 
tin, lead, solder, babbitt, and cadmium, 
or fine-gage copper and copper alloys. 

Regardless of the type of wire em- 
ployed, no gear changes are necessary 
to -achieve--high speeds. Any spraying 
speed within the prescribed ranges is 
automatically obtained and main- 


| tained by the controlled power unit, 


an integral part of the gun. Air 
(Turn to page 72, please) 


Metco type 3E metallizing gun 
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WHEN you take a grip on this Luma- 
rith training model of a Colt 45 
(molded over metal) you may not 
think right off of a postwar automo- 
tive steering wheel (or even of Lu- 
marith warplane controls). But the 
analogy is there. 

The army indoctrination “gun” 
fits your grip perfectly. Its fine bal- 
ance and business-like detail give a 
sense of confidence. Agreeable 
temperature comforts your hand. 

These are qualities important to 
future automotive steering wheels, 
handles and knobs—improved grip, 
better looks, more comfort—all as- 
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sured by Lumarith, the fore- 
most plastic for molding over 
metal. These are advantages 
inherent in the toughness, 
lightness and thermal stabil- 
ity of all Celanese plastics, 
plus high flexibility and im- 
pact strength, surface and color per- 
manence, moisture resistance. 


Unlimited choice of color and the 
big range of Lumarith formulations 
for molding over metal (and assur- 
ing compatible expansion and con- 
traction coefficients) provide mate- 
rials precisely suited to individual 
jobs. 




















*Reg. U.S. Pat. Off. 


P.S. Our Technical Staff talks your 
language. Celanese Celluloid Cor- 
poration, The First Name in Plastics, 
a division of Celanese Corporation 
of America, 180 Madison Avenue, 
New York City 16: 
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NEW Combustion Process 





Fluid Heat’s New Model SAH-20 “Under the Hood” Truck Heater 


This heater has a maximum output of 20,000 
BTU per hour, yet weighs only 21 pounds, fits 
easily under the hood of any truck. Overall 
dimensions are 7!/, inches wide, 10!/2 inches high, 
12 inches long. To insure clearance, heater can 
be placed in almost any position. Pump enclosed 
in the unit draws fuel direct from the truck’s fuel 
tank. All models operate on 6, 12 or 24 volts D. C. 
or 110 volts A. C. Model SAH-40, not shown on 
these pages because it is identical in design, 
delivers 40,000 BTU per hour. It is 13 inches by 
10!/, inches by 19 inches, weighs only 40 pounds. 






















(at left) 


Fluid Heat’s Model SAH-15T 


Designed for trailer and cargo-space heating, this 
model has an output of 15,000 BTU per hour 
and has a convenient hand-replenished fuel tank 
compactly built onto the top. Built-on tank 
makes the heater a completely independent, 
self-contained unit, permitting uncoupling of 
trailer without fussing with fuel lines. 
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Utilized in FLUID HEAT’S 





ADVANCED MODELS of 


Truck Heaters 






| ee the principles used in its air- 
craft heaters, Fluid Heat’s new “‘under the hood’”’ 
truck heaters are compact and light, yet econom- 
ical and powerful, controlled conveniently from 
the dash. Models for trailer and cargo-space 
heating are available, as well as adaptations for 
passenger cars. For dimensions and operating 
details, see illustrations opposite. These heaters 


are a new development in automotive heating. 


New Combustion Process 


Fluid Heat Truck Heaters employ a vapor en- 
training process utilizing pre-heated combustion 
air. This process accomplishes combustion with 
an unusually low pressure drop, permitting oper- 
ation at low combustion air pressures and thus 
reducing the power load to the amount of elec- 
tricity required for an ordinary light bulb. The 
process produces a completely suspended fire and 


therefore gives freedom from lead oxide forma- 





fluid heat- 


TRUCK HEATERS 
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tion. Flame retention is so positive that flame 
characteristics are the same under all atmos- 


pheric conditions. 


Development Background 


Fluid Heat has, for sixteen years, pioneered in the 
development and manufacture of automatic com- 
bustion and heat transfer equipment. Those 
years of heat engineering know-how are built 
into each light, compact, economical Fluid Heat 
Truck Heater. You’ll want Fluid Heat Truck 
Heaters on the trucks, trailers or cars you design, 
build or equip. Write for full information on this 


new heating achievement. 


FLUID HEAT DIVISION 


Anchor Post Fence Co. 
6760 Eastern Ave., Baltimore 24, Md. 























pressure fluctuations do not affect its 
operating efficiency. 

The Type 8E is equipped with a 
universal gas head, which allows the 
tool to be operated on any commercial 
gas—in conjunction with oxygen and 
compressed air. A duplex mounting 
fixture is provided for permanent in- 
stallation on the production set-up. 


PARAGON RESEARCH, Inc., Buffalo, 
N. Y., have designed a new model 
Farnham forming roll capable of form- 
ing leading edge skins or fuselage skins 
to desired contour, automatically, in 


daily. 


properties: 


today. 


WESTERN FELT WORKS ©¢ 4035-4117 Ogden Ave., Chicago 23, Ill. 


Branches in All Principal 

























































resiliency, 






Widely employed as gaskets, 
channels, washers, padding, 
insulation, mountings, wicks, 
and seals, new uses for versa- 
tile felt are being discovered 


Western produces felt to take 
full advantage of its special 


flexi- 


bility, compressibility, resis- 
tance to heat, age, alcohol, etc. 


Western's engineers are able 
to help you on any problem 
involving the possible use of 
felt. Feel free to call on them 


Cities 
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Farnham forming roll 


one pass through the machine. Flat 
aluminum alloy sheets are fed into one 
side of the machine, and the jintshed 
curved parts come out of the other 
side. 

The movement of the upper roll is 
controlled by two templates, one on 
each end of the machine. As the part 
feeds through the rolls these templates 
raise or lower each end of the upper 
roll as required, to form the proper 
contour. Hydraulic pressure is used 
to keep template followers against the 
templates, and also to quickly raise the 
upper roll for inserting the sheet to be 
formed. Adjustable stops are provided 
for locating sheets in their proper posi- 
tion in the rolls. The model shown will 
form aluminum alloy sheets 1/16 in. 
thick, 15 ft. long, to a minimum of 1% 
in. radius. 

These machines are manufactured 
by Farnham Manufacturing Company, 
Buffalo, N. Y. 


A LINE of general purpose “Junior” 

hydraulic presses, in both bench 

and base types rated 1, 2, and 4 tons, 
(Turn to page 75, please) 
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Colonial hydraulic press 
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“The Sun Never Sets on the Mighty Jeep!” 


The one vehicle which the Axis has openly and enviously praised . . . the one vehicle upon whose “head” 
the Axis has paid a bounty ... this is the American Jeep. It had its baptism of fire at Guadalcanal. 
It showed the way at New Guinea. It paced the attack at Casablanca, and was first to track the sands 
of Sicily. The power arteries of the mighty Jeep... transfer case, propeller shafts, front and rear 
axles... all were designed, perfected and manufactured by Spicer. Spicer facilities have met the 
great production tasks demanded for tremendous Jeep output ... and this is giving us new experience 
to meet the automotive demands of tomorrow. Spicer Manufacturing Corporation, Toledo, Ohio. 


41 YEARS OF 





SERVICE 


BROWN-LIPE CLUTCHES AND TRANSMISSIONS * SALISBURY FRONT AND REAR AXLES SPICER UNIVERSAL JOINTS ‘+ PARISH FRAMES, STAMPINGS 
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BURNOUT AND LONG LIFE ¢ 
There can be only one 

s . “‘right’’ insulation where space r 

---use insulation hiwven by fifty limitations allow insulation only : 

years of field tests! .005” thick. That’s the one that’s t 

adequately tested and proved b 

| for the application. > 2 

For the right insulating material for any and every job—investigate t 

the Westinghouse line of “Tuffernell’’ Insulating Materials. They’re 

the culmjnation of fifty years of field tests with every type of elec- ‘ 


trical equipment. Westinghouse insulation experience with all con- 
ceivable types of insulating materials has built up an authoritative file 
of exact application data. All of it is made available to you through 
Westinghouse Insulation Specialists. 


Some Valuable portions of this “‘insulation know-how”’ are included 
in the new Insulation Sample Book which simplifies selection of Micas, 
tapes, fabrics and papers with actual samples. It helps identify 
different |grades, gives dimensions, ratings, and helpful application 
data. Copies are available through your nearest Westinghouse dis 
tributor. |Ask for B-3322. Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., Dept. 7-N. J-06356 
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is being introduced by Colonial Broach 
Company, Detroit, Mich. The presses 
may be converted from bench to pedes- 
tal types or vice versa 

Two-unit construction is used in the 
pedestal types. The upper unit is the 
bench type press which is rigidly bolted 
to a reinforced base to form the pedes- 
tal type. 

Platens are counterbored concentric 
with the ram, permitting ready in- 
stallation and locating of fixtures in 
line with the ram movement on the ma- 
chine. The base below the platen is 
slotted and relieved to permit ready use 
of the press for assembly work. The 
sides of the slot are machined in rela- 
tion to the axis of the ram, to equalize 
clearance for fixtures on both sides. 


Low-Temperature 
Curing Adhesive 


A new synthetic resin, a low-tempera- 
ture-curing adhesive of the phenol- 
formaldehyde type for bonding a wide 
variety of heavy lumber and timber 
constructions, is made by the Resinous 
Products & Chemical Company, Phila- 
delphia, Pa. Known as Amberlite 
PR-75-B, this resin is useful in the 
manufacture of oak ship keels and lam- 
inated structural members for columns, 
timbers, arches and trusses and is said 
to be proving especially adapted to air- 
craft work. 

Amberlite is supplied as a viscous 
reddish-brown solution, which is in- 
finitely dilutable with alcohol, and can 
also be diluted with water to any prac- 
tical spreading consistency needed. Am- 
berlite PR-75-B has a storage life of 
a year at room temperature. It is used 
with Catalyst P-79 which is added at 
the time of use to effect proper cure. 
The cured glue line exhibits a pH in 
the range 6-7 and meets the strength 
and durability requirements of Army- 
Navy Specification AN -NN-P-511b 
(plywood, aircraft, flat panel) as well 
as the strength, durability and acidity 
requirements of Bureau of Ships Speci- 
fication 52-G-12 (Interim) (glue, phe- 
nol-formaldehyde, low temperature set- 
ting) and the new Army Air Force 
Specification 14124 (glue; low tempera- 
ture setting). 


Quick-Acting 
Magnetic Brake 


A magnetic brake, which will stop a 
%-hp motor traveling at 16,000 rpm 
in less than six revolutions, has been 
developed by the General Electric Com- 
pany, Schenectady, N. Y. Although 
the new brake is not yet commercially 
available, it is expected to have wide 
use in the operation of equipment for 
the armed forces. Its specific appli- 
cations, however, were not revealed by 
the company. 

It is called a magnetic brake but mag- 
netism plays no part in its stopping 
operation. A cork shoe and friction 
do the work. Magnetism releases it, 
once the need for braking is removed. 
The motor is braked at all times, except 
when current is applied. 













































































To insure easier change-over 
and low-cost production .. . 
to meet new styling require- 
ments, include HOLTITE fasten- 
ers in your plans for tomorrow's 
peacetime products. 


In addition to a widely diversi- 
fied line of standard products, 
new HOLITITE fasteners have 
been developed for post-war 
production. Our Engineering De- 
partmentwill gladly make recom- 
mendations for adapting these 





latest fastenings to your specific 
needs. 


Whatever type of material you 
may use in your reconversion to 
peacetime production, there's a 
particular HOLTITE fastener to 
suit the purpose with maximum 
efficiency and economy. 


Wartime conservation makes it impossible to send 
catalogs unless requested on your company letterhead 


BUY MORE WAR BONDS 
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Speed Constructing Advance 


Military Bases 


(Continued from page 24) 


to withstand temperatures brackets 
from —40 F. to 130 F. constant relative 
humidities as high as 85 to 90 per 
cent; extended periods of storage in 
the rain, in ocean: fog and even in 
and other unforseen situations. 

By means of experimentation and ex- 
perience, it has been determined that 
non-precision parts can be amply pro- 








tected by cleaning, applying preserva- 
tives, wrapping in a special paper and 
boxing in a strong container. For pre- 
cision parts, the protective process in- 
cludes: Cleaning, preserative, wrap- 
ping in a neutralized paper and in a 
water-proofed paper, wax-sealing and 
boxing in a strong, waxsealed container. 
Complete units such as engines and 


The ability te produce.... 


ACCURATELY and FAST! 
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vehicles are further protected by en- 
closing dehydrating chemicals within 
the package before sealing to absorb 
moisture within the space. 


Ordnance Materiel As Received in 
Pacific Theaters 


By H. T. Holbrook, Assistant Chief, 
Ordnance Packaging Section 

HERE afe no docks at advance bases 

in the Pacific and so equipment 
comes in for some rough handling in 
being landed. The standard method of 
unloading a cargo vessel is to pile 
boxes, crates and pallets into sling 
nets, hoist them out of the hold, and 
lower them—net and all—into a “duck” 
boat bobbing around in the sea. The 
duck then transports the load to the 
shore, up the beach, and often, over 
several miles of muddy, bumpy road 
to a supply dump. The net is then 
picked up by a crane, lifted to the top 
of a convenient pile and the net re- 
moved letting the load fall where it 
may. Many other handlings take place, 
sometimes over a 15-month period, be- 
fore actual use of the equipment. It 
is evident that the combination of rough 
handling and long-time weathering out- 
of-doors point to eventual uselessness 
of equipment. This was the case until 
package processing methods were 
standardized to preclude the possibility 
of any damage even under the severest 
conditions. 

It has been found that parts and 
assemblies properly cleaned, preserved, 
wrapped, sealed and boxed at the fac- 
tory source reach our fighting men in 
a good, workable condition, even after 
months of “being knocked around” and 
severe weathering. 


General Motors Diesel Unit 
Injector 

By Cc. W. Truxell, Jr., Chief Engineer, 

Diesel Equipment Div., General Motors 
N GENERAL Motors Diesel engines 
fuel is pumped at 80 psi maximum 
pressure from the supply tank through 
a series of filters to a supply manifold, 
and finally to the individual injectors. 
Excess fuel from the injectors flows 


_ back through the return manifold, the 


return line and to the supply tank. 
A restriction is provided in the return 
line to maintain the desired supply 
pressure in the injectors. 

The essential parts of the injector 
are the fuel supply circuit, follower 
assembly, plunger and bushing, rack 
and gear, and the delivery valve assem- 
bly. Continuous flow of oil through the 
injector eliminates vapor lock and 
maintains a uniform operating tem- 
perature. The fuel enters and leaves 
the injector through fine sintered- 
bronze filter elements. An auxiliary 
flat valve is used in conjunction with 
a spring-loaded check valve to prevent 
cylinder pressure from blowing back 
through the injector if the check valve 
is held open by a speck of dirt. 

The spray tip, which projects into 
the cylinder, has six or seven openings, 
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THE ANSWER TO 4 PROBLEMS WITH ONE FAN UNIT 


This aircraft heating requirement was (1) delivery of 13 Ibs. per minute 
(175 C.F.M.) against 8” S.P. at sea level; (2) maintain at least 4.3" 5.P. 
at 23,000’ Alt., without manual or automatic auxiliary controls; be 
responsible for supplying both (3) combustion air and (4) ventifating 
air through a 50,000 B.T.U. per hour gasoline combustion heater and 
airplane heating system. Units to be of high efficiency and extremely 
low in weight and bulk, designed for direct mounting to the heate?>», _ 


We have met these specifications with the 2-stage high pressure > 

Flow Fan pictured below. The unit can maintain a 10” pressure heed “ DY A (E>; Ts) 
without damage to the motor. Fan is non-overloading. Back-pressure yNAMICSSA TIN 
through apertures in the motor housing cools the motor, with oan: 
proportional to pressure. %e Ss 
This is one example of the special Dynsesle. Ai-undiaiiied sorcee< ave aay 
available for any problem of aviation, marine 6r industrial air movement. VL 
Call on us. Your special problem is our special business. a ' 


3 4 ‘ 
beet. Re Wer eee nar ae 
nie Pl OO 





PNYUN Te) elite. MARINE 
No. 4582-B-5A les 


BLADE DIA. 4.58” LENGTH 12-9/16” 
SHELL DIA. 4-3/4” WEIGHT 5-3/4 LBS. 
MOTOR 11,000 R.P.M. 
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0.006 in. in diameter and at an angle 
of 12% degrees with the horizontal, 
evenly spaced about its circumference. 
Injection pressure at 2100 rpm runs 
about 40,000 psi. Such a high working 
pressure imposes many difficulties from 
the standpoint of making component 
parts in such a way that they will seal 
properly and yet not present a com- 
mercial barrier, from the standpoint of 
cost. 

The high-pressure seals are of two 
types, flat and cylindrical. The flat 
seals go through a series of progressive 
finishes with the final operation con- 
sisting of handlapping each part in- 
dividually optically flat within one wave 


CAST AND 
WROT 
ALUMINUM 
FITTINGS 








fare. NIBCO 


duction. 


length of sodium light and to a 1% 
micro-inch surface maximum with a 
pumice-charged lapping plate. 

The cylindrical seal is formed by the 
plunger and its bushing which must fit 
so closely that even contact with 
“clean,” human fingers will make it 
impossible to mate the plunger with 
the bushings; yet, loosely enough so 
that the bushing can be spun on the 
plunger. A seal is considered satisfac- 
tory when fuel leakage between the 
plunger and the bushing does not ex- 
ceed an amount to dilute the crank- 
case oil a maximum of 3 per cent in 
500 hours of operation. The two parts 
go through an involved series of finishes 





WE ARE proud that the Boeing Air- 
craft Company uses NIBCO WROT Aluminum 
Fittings in the famous Flying Fortresses that 
have changed the whole strategy of air war- 
roducts are being used in ever 
increasing volume by more and more aircraft 
manufacturers because their uniform accu- 
racy simplifies assembly and speeds - pro- 

hey're meeting the most rigi 
dards and the stiffest inspection. Remember 
NIBCO in your Post-war planning. We'll be 
glad to discuss your requirements any time. 


stan- 


ELKHART 


VALVES AND FITTINGS SINCE 
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1904 


until the bushing has a surface finish 
within one micro-inch and the fit of 
plunger to bushing is such as to give 
an operating clearance of 30 to 60 
millionths of an inch—a working toler- 
ance of only 30 millionths of an inch, 
maximum. Each plunger is a non-in- 
terchangeable, matched fit with its 
bushing, but is not lapped into the 
bushing. 


Experiments in Dust Room 
Testing 
By R. P. French, Studebaker Corp. 


J] N WAR transport long lines of vehicles 

travel at fast speeds over extremely 
dusty and rough roads. Under such 
conditions, dust does affect the vehicle 
following in the convoy. Rapid wear 
and damage of vehicle parts result. To 
investigate and to develop combative 
measures, both field tests and a labora- 
tory set-up were initiated. Changeable 
climatic conditions presented some dif- 
ficulty in the otherwise successful field 
tests. Subsequently, a laboratory test 
chamber was created where tests could 
be conducted under controlled conditions 
of temperature, humidity, amount and 
speed of dust, and any other variable 
factors could be observed and recorded. 

After a typical test, all the vehicle 
parts were dismantled and examined 
for wear and damage. Many parts were 
found to be inoperative after little 
more than the equivalent of a thousand 
miles of dusty road travel. Cylinder 
bores and piston rings, for example, 
were worn an amount equivalent to 
20,000 miles of normal road operation. 


Spark-Ignition Fuel Injection 
Engines for Ground Vehicles 
By N. N. Tilley, Chief Engineer, 
Special Engine Project, Studebaker 
Gome of the advantages claimed for 
fuel injection versus most carburetor 
manifold systems are: Equality of fuel 
distribution to each cylinder without 
pre-heated air; better atomization of 
the fuel; ability to use a wider range 
of fuel volatility; elimination of back- 
firing; possibility of 2-stroke fuel 
economy approaching that of 4-stroke 
engines; greater maximum power, bet- 
ter fuel economy and smoother opera- 
tion; the possible use of lower octane 
fuels or increased compression ratios 
or supercharged operation; easier 
starting and quicker warm-up; better 
acceleration and more flexible opera- 
tion; elimination of exhaust odors dur- 
ing idling plus the resultant savings 
in fuel. 

On the debit side: Injection systems 
cost more than carburetor equipment, 
generally. The reliability in service 
may not be as good and maintenance 
costs may be higher. More extensive 
filtration of the fuel is required to 
avoid scoring of the closely-fit injec- 
tors and pumping equipment. Vapor 
lock cannot be as easily controlled as 
in the carburetor type of system. Fuel 
dilution and its effect on cylinder 

(Turn to page 82, please) 
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Above—Barney Barenbrugge, Golf “Pro”, operating 
Greenlee Six. View shows tdpping attachment in.No. 3 
position which permits dual production on parts below. 


Prod. Time—11 Sec. for 
Two. Size: 1%” O.D. x 
X%_". Mat.—Aluminum. 


Prod. Time — 7 Sec. 
for Two. Size: 1%" 
O.D. x %”. -Mat.— 
Aluminum 


Prod. Time—7 Sec. for Two. 
Size: '%@" O. D.x%". Mat.— 
Aluminum: 


These three aluminum couplings, vital in aircraft use; 
are produced on a 15%” capacity a Six. The 
machine is tooled with a dual set-up...two parts are 
produced simultaneously. 





The following tooling set-up, used by 
Chicago Metal Hose Corp. to 


produce 
couplings, illustrates the easy application 
of tools on a Greenlee Six. 


SEQUENCE OF OPERATIONS 


1st Position 4th Position 
oy See da opts Tap drill 2nd piece. 
two pieces. 
2nd Position 5th Position 
Knurl two pieces. Tap 2nd piece. 
Tap drill Ist piece. 

3rd Position . 

Tap Ist piece. 6th Position 

Cut off Ist piece. Cut off 2nd piece. 


Machine equipped with lead.screw for precision” 
threading and tapping. Large pert run at 900. 
a el a akg Suet 








NOTE: Free reprints of this ad are available to 
companies wishing them for labor recruitment, etc, 






ON A GREENLEE 6-SPINDLE AUTOMATIC 


%* For thirteen years, Barney Barenbrugge, professional, plied his 
woods and irons over the fairways to master the game called golf. 
But, today, like other Americans, he’s busy with another profession 
— helping Uncle-Sam win a war! 


Fifteen months ago, he was assigned to the job of running Green- 
lee 6-Spindle Automatics in the plant of Chicago Metal Hose 
Corporation. He’d had no previous machine experience. Before 
Pearl Harbor he had never worked in a shop. 


But, with thoroughness, he applied himself to this new study of 
angles, timing and rhythm. He learned rapidly — found his new 
job interesting. Step by step he studied the fundamentals. Soon, he 
was able to make tooling changes and precision adjustments, 
quickly and easily. Today, he operates a Greenlee with the pro- 
ficiency of a production professional, : 


Today, with a trade as well as a profession, he aids his Company 
and his Country to “back the attack.” He is producing, on the 
Greenlee, thousands of precision parts that are machined right to 
reach the fight. Three of these parts, each produced two at a time 
on a dual set-up, are shown above. 


For detailed facts on features of Greenlee 6, write 





GREENLEE BROS. &€ CO, 
1763 MASON AVE., ROCKFORD, ILLINOIS 









































MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES ® 





AUTOMATIC SCREW MACHINES ° 


AUTOMATIC TRANSFER PROCESSING MACHINES 
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Enclosures of Laminated “Lucite”-“Butacite’* Sheeting 
for Pressurized High Altitude Flying 





Development work and unlaminated ‘ FULL FACTS—A new 28-page “’’ Progress 
sheet stock by: E.1.du Pont de Nemours al Report’ on this laminate provides technical 
& Co. (Inc.), Plastics Department, information on proof fests, property graphs, 
Arlington, N. J. Address inquiries to and application. For the designing, specifi- 
Du Pont in Arlington, or in Canada, eR Mm te my a 
to Canadian Industries, Lid., Box 10, plane enclosures. Write for free copy on 
Montreal. your business letterhead. 











DU PONT PLASTICS 


Better Things for Better Living ... Through Chemistry 
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lubrication is a problem. With low 
volatility fuels, provision must be 
made for starting and stopping (to 
clean out lines) on gasoline. 

Much of the advantage in power and 
economy credited to the fuel injection 
method depends upon how satisfac- 
torily the equivalent carburetor system 
has been accomplished. Where many 
starts and stops occur, as in city trans- 
portation, it has been reported that 
an additional 1% miles per gallon can 
be obtained . with direct injection of 
the fuel. This is a considerable saving I ECENT developments in heat treating 
in view of the present average of and metallurgical processing indi- 
carburetor types of 4 to 8 miles per cate that the prospects are good for 
gallon. It is likely that fuel injection the production of heat-treated parts 


for spark-ignition engines of the oil- 
burning types will have its greatest 
application in rail cars, power shovels 
and air compressors; and with the 
larger spark-ignition gasoline engines 
in trucks and buses. 


Wartime Developments in the 

Heat Treatment of Steel and 

Their Effect on the Design of 
Automotive Equipment 

3y H. W. McQuaid, Republic Steel Corp. 





STROM steet Batts 


Yow at War -Laterta Peace 









Strom Metal Balls are now 


being used in the vehicles of 









war. But in the peace to come, 
they will again be dedicated 
to the designing and building 
of better methods for air and 


automotive transportation. 
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with greatly decreased distortion, with 
improved useful strength at the point 
of maximum load application, and with 
the hardness area localized to insure 
simpler fabrication in assembly. With 
sufficient uniformity and with proper 
selection of steel analysis, this should 
permit a decrease in size or an increase 
in loading. There will, however, be no 
change in modulus of elasticity so that, 
unless this is taken into account, the 
problem of deflection will remain and 
little, actual improvement in perform- 
ance may be possible. This suggests 
the value of decreased size where pos- 
sible, as opposed to increased loading, 
since decrease in size would probably 
mean closer spacing of the supports 
with the resultant decrease in deflec- 
tion. The decrease in size should also 
make possible more rigid housings with 
further decrease in deflection. 

The above possible improvement in 
load-carrying capacity can be traced 
directly to the improvement in our 
knowledge of transformation phenom- 
ena as developed in the Isothermal and 
Martempering treatments. It is related 
directly to improved knowledge of stress 
intensity and location, and the control 
or reduction in internal or initial stress- 
es in the heat-treated part. It is also 
directly related to improved structures 
resulting from better quenching, from 
better steel selection, and from control 
of decarburization. More accurate 
control of distortion with increased 
areas of stress application, and hence 
lower unit stresses due to change in 
shape during heat treatment, is another 
contributing factor. 


Improvements in Pressure 
Ferrous Castings 
By E. C. Jeter, Ford Motor Co. 

B* PRESSURE casting is meant any 
casting the mold of which is filled 
with metal under pressure from sources 
other than gravity. This pressure may 
be exerted by means of centrifugal 
force by spinning the mold as a suit- 
able rpm, or it may be obtained by 
exerting air-pressure on the molten 
bath from which the mold cavity is 
filled. The first method is the most 
widely used at present, however, the 
latter has many interesting applica- 
tions and gives promise for the future. 
The very principle of centrifugal 
casting tends to eliminate the possi- 
bility of hidden blowholes and shrink 
cavities sometimes occuring in gravity 
type castings. In fact, such defects can 
be entirely eliminated in a properly- 
controlled, centrifugal casting process. 
Great strides were made in centrifu- 
gal casting in steel before the war; 
gray iron was also successfully shaped 
into engine cylinder sleeves and brake 
drums. Since the war began, this 
method (and related methods) have 
been used to manufacture such parts 
as cylinder barrels, gears, tubular sec- 
tions, front wheel spindles, ball-socket 
joints, idler hubs, and a wide variety 

of shapes of irregular section. 
The method of forcing the casting 

(Turn to page 85, please) 
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CLARK FRONT AXLES—NOTED FOR SIMPLICITY, STRENGTH 
AND EASE OF STEERING... CLARK REAR AXLES— FORGED 
AND HEAT-TREATED ONE PIECE HOUSING MAINTAINS CORRECT 
ALIGNMENT... CARRIER CASTING SPECIALLY DESIGNED TO 


MAINTAIN GEAR ALIGNMENT ... DEMOUNTABLE CARRIER UNIT 


ASSEMBLY PROVIDES EASY ACCESSIBILITY FOR INSPECTION 


AND ADJUSTMENT... PRECISION MOUNTING OF DIFFERENTIAL 
GEARS AND PINIONS ASSURES CORRECT GEAR ALIGNMENT 
... UNIQUE METHOD OF HEAT TREATING GEARS AND SHAFTS 


PRODUCES MAXIMUM STRENGTH AND SERVICE ABILITY... 
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il into its mold under air-pressure 
has found particular favor where the 
machinability of the casting is poor 
due to the nature of the alloy or to 
the nature of the design. Castings of 
extreme accuracy and free of defects 
have been made by this method. For 
example, a cast unit 2 in. in length 
can be made within a 0.002 in. toler- 
ance. These parts require no machin- 


ing, as a rule, and may be cast to 
finish size when necessary. Super- 
charger buckets, cutters, hobs, ream- 


ers and other parts are being made in 
this manner. One interesting sidelight 
of this air-pressure casting process is 
that it gives the designer a free hand 
n developing and using creations with- 
out regard for machining problems. 
Within certain design limits, this 
method of pressure casting should take 
its place alongside other well-known 
methods such as forging and gravity 
casting. For many types of part it is 
both economical and of high quality. 


Improvements in Static Ferrous 
Castings 


By G. Vennerhoim, Ford Motor Co. 


W the war came the vital need 
for a variety of new parts former- 
ly made by such means as forging that 
had to be cast because of the lack of 
sufficient forging and other special 
types of facilities. Guns, armor cast- 
ings, projectiles, and highly-stressed 
parts for aircraft, tanks, etc., had to 
be made with the utmost reliability 
built into them. This called for revi- 
sions in casting technique, in the design 
of shapes to offset shrinkage troubles, 
the use of higher carbon steels and spe- 
cial alloy materials never before used 
in casting processes. High speed 
analyzers of molten metal such as the 
spectrograph, new types of hardeners 
and deoxidizers, and the use of X-rays 
and magnetic methods have helped to 
yield better castings in a shorter time. 
The general tendency appears to be 
toward standardization of cast steels 
along the lines of the N.E. (National 
Emergency) Steels and it is likely that, 
within a year or so, standard N.E. cgm- 
positions for cast steels will be in com- 
mon use. 


The Practical Postwar Car 


By Wm. B. Stout, Stout Research Div., 
Consolidated Vultee Aircraft Corp. 
NEw and lighter metals, revolution- 
“ “ized production processes and the 
light, air-cooled engine weighing 2 lb. 
per hp instead of the present 10 Ib. 
in water-cooled units are a few of the 
aviation developments that may 
entually be translated into car de- 
sign. With such light engines we may 
alopt an automatic 2-speed transmis- 
Sion combined with a high horsepower 
engine or we may go to smaller engines 
rinning at higher speeds and with an 
infinitely-variable transmission which 
vill be designed to keep the engine at 
its best speed under all conditions of 


@ 
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operation. There should also be great 
development in electric drives. 

The most startling development in 
postwar cars will be the gradual mar- 
riage of the airplane and the auto- 
mobile as we know it. 


The Practical Postwar Car 


By Brooks Stevens, Industrial Designer 


HE first postwar cars will undoubt- 

edly be revisions of the 1942 models. 
Conversion from war production can be 
effected quickly only by the use of 
existing tools, or some revision of the 
latter, that were stored away when the 
war started. Retooling for rear en- 


gine vehicles or other radically-styled 
models would require 18 to 24 months. 

The subject of increased vision in 
postwar cars has come in for some wild 
predictions. A more practical ap- 
proach to better vision would be to 
widen the body at the cowl and move 
the heavy door and corner post out- 
ward -and back from its former posi- 
tion. Then we would have nearfy 180 
degrees driver vision with the use of a 
two-glass divided windshield. 

The much -talked-of rear - engined 
vehicle has certain points in its favor; 
however, there are many arguments 
against it. Such factors claimed for 
this arrangement as—better vision, less 





and the Navy too. 


This 11-inch ball - bearing 


SHELDON Precision Lath: 
has been selected by the 
Army for its Mobile Machine- 
shop Units, by the Marine 
Corps for its trailerized shops 
and as the ideal maintenance 
lathe for several types of 
shops by the Navy. 


This lathe and bench unit 
comes with a SHELDON 
E-type, 4-speed Underneath 
Motor Drive, a Draw-in Col- 
let Attachment (1” collet ca- 
pacity), a Telescopic Taper 
Attachment, Full Quick 
Change Gears and a Double- 
wall Apron with Power Cross 
Feed. The steel Bench com- 
pletely houses the under- 


By the Army, the Marines |” 






in its 


neath motor drive 
left pedestal and provides 5 
fitted drawers for tool attach- 


ments, etc. 


SHELDON 


SHELDON MACHINE COMPANY, 


4220 N. Knox Ave. 


INC. 


Chicago 41, U.S.A. 
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When designing a line of circuit 
breakers having a wide range of cur- 
rent ratings, selection of the proper type 
Chace Thermostatic Bimetal will en- 
able you to use one size and shape of 
bimetal element for the full range of 


circuit breakers so designed. 


By following this practice, one size of 
circuit breaker will meet a wide range 
of current demands, provide maximum 
flexibility in manufacturing control, 


and reduce your production cost. 


Send us detailed information for con- 
fidential recommendations regarding 
the most efficient type of thermostatic 
bimetal element to use in your over- 
load circuit breakers and other ther- 


mal control devices. 


wu€ ACEco 


Thermostatic Bimetals and So ial Alloys 


1610 BEARD AVE + DETROIT 9, MICH. 





noise and more traction on rear whee} 
have their adverse side, too. The op. 
érating public will need time to get use 
to “sittting on the radiator ornament”: 
the change must be made gradually, 
Engine noise, as such, was not a seri- 
ous matter in 1942, front-engined cars, 
Car weight that is transferred to rear 
with rear-engined design will be lost 
for steering control at the front end; 
every argument in favor of rear en. 
gines seems to have an adverse counter. 
part. 


Lessons from Aircraft Engines 
Applied to Heavy-Duty Ground 
Vehicle Engines 


By V. C. Young, Wilcox-Rich Div., 
Eaton Mfg. Co. 

PPBESENT aircraft engine design is 

noteworthy since it stresses refine. 
ment and correction of existing parts 
rather than the creation of new ones, 
It was common practice in ground ve 
hicle engine practice to correct failure 
of a part by adding more metal or 
increasing critical sections. The in- 
strument, “factor of safety,” had been 
overworked as a sort of crutch for 
faulty design. In contrast, airplane 
engine engineers give meticulous at- 
tention the minutest detail and exert 
every effort to determine the true 
cause of failure rather than merely to 
“fix it.” For example, a stud is com- 
monly a cylindrical piece threaded at 
both ends and having approximately 
the proper cross-section to handle the 
tensile stress. Aircraft engineers, after 
careful study determined that this 
simple piece should be tapered and 
shaped especially for the job at hand 
Threads were changed from sharp- 
cornered to round-bottom shape. Other 
minor changes resulted in the ability 
of the stud to carry a much higher 
load than the original piece and with 
greater life. 

Careful attention to porting, com- 
bustion space temperature, valve open- 
ing and seating, and their effect on 
volumetric efficiency are matters of 
the utmost concern in aircraft circles. 
Similar studies of manifolding have 
disclosed such facts as that solid fuel 
injection should permit more latitude 
in valve timing which would have an 
effect on cylinder charging, and s0, 
volumetric efficiency. 


Possibilities of Aircraft Structures 
in Ground Vehicles 
By Mac Short, Lockheed Aircraft Corp. 


T= possibilities of aircraft type 
structures are latent in commercial 
ground vehicles, but nevertheless ex- 
istent and there is a growing tendency 
among commercial vehicle designers to 
utilize portions of the structure in 
functional formation, to give as many 
of them as possible multiple purposes. 
Probably, of all commercial ground ve 
hicles, the cross-country or inter-city 
(Turn to page 90, please) 
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Manufacturers in every industry 
her can tell you that switching to 
ith® Phillips Recessed Head Screws acts 
like a tonic to assembly lines. 

To start with, you get faster — 
much faster — screw driving. Com- 
of | Parisons made in scores of plants 
es. prove that Phillips Screws step up 
ively fastening speed as much as 50%. 
uel Next, Phillips Recessed Head 
ide® Screws save precious man hours. 
an™ The scientifically Engineered 
80, @ Recess utilizes the worker’s full 
turning power and skill. Time and 
muscle are not wasted on wobbly 
starts, slantwise drives and danger- 
ous driver skids— nor on correct- 
ing sloppy work. 
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PHILLIPS 2-7 SCREWS 
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Finally, with all this increased 
speed, you get vastly better work- 
manship. Phillips Recessed Head 
Screws make driving so simple, so 
steady that the most inexperienced 
operator soon becomes master of 
the trickiest fastening jobs! 

If these are the kind of results 


slotted and other type screws, you 
owe it to yourself and to your 
workers to switch to Phillips — the 
screws with the Scientifically Engi- 
neered Recess. They cost less to use 
... because they help you produce 
much more. Any one of the 23 
manufacturers below will enable 
you to prove it in your own plant. 


SCREWS STOVE 
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® Illustrated here are a few of the many types 


of Lambert Dise Brakes which will be avail- 
able for Tractors, Busses, Trucks, Passenger 


Cars, Airplanes and Industrial Machinery. 


® In these Lambert Dise Brakes are advance- 
ments long sought by manufacturers... brakes 
which harness momentum... provide addi- 


tional braking power...require less pedal 





pressure...insure equal efficiency in stopping 
backward and forward motion... eliminate 
drum weight and scoring. Long before the 
war, these brakes began proving themselves 
in the field as standard equipment brakes on 
thousands of tractors. They are ready now 
for your investigation and tests. Auto Spe- 
cialties Mfg. Co., St. Joseph, Michigan. 


ee ee eee 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 














bus presents the most opportunities to 
explore the possibilities. It is under- 
stood that frameless chassis of light 
alloys have been used extensively where 
the body is the main structural ele- 
ment. Also, it has been noted that 
considerable care has been exercised in 
locating doors and reducing the size of 
the windows. 

For a representative modern 37-40 
seat bus, the body structure has been 
reported to be about 38 per cent of the 
empty weight. It is of interest to note 
that the comparable body structure of 
a 21-24 passenger air transport is 
about 35 per cent. Both designers, 
therefore, have available nearly equal 


structural percentages on which to ap- 
ply their ingenuity. Another compara- 
tive value is that the weight of body 


structure (plus fixtures), per pas- 
senger, is very nearly the same—183 
lb for bus and 194 lb for air transport, 


Our Crude Oil Outlook 


(Continued from page 20) 


by its proponents and attacked by 
those who see in it the beginning of 
progressive encroachment on free pri- 
vate enterprise, the proposed financing 
of the 1250 mile long pipe line in Saudi 
Arabia with U. S. Government funds 
promises to bring much needed clarity 
into consideration of what, after all, 








Precision in production and testing has been traditional with The 
Chicago Screw Company for over 72 years .. . Machining and grinding 
on modern precision equipment designed and built to maintain the 
closest production tolerances, plus inspection after each operation on the 
latest type gauging devices— adds up to a uniformly accurate product. 

Tests and checks start with the raw material in our modern metallur- 
gical laboratory, and extend throughout all secondary operations . . . If 
you are using hardened and ground screw machine products, in any 


quantity, we are here to serve you, 


THE GHICAGO SCREW Lo. 


ESTABLISHED 


1026 SO. HOMAN AVENUE 
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is the basic problem to be solved. Are 
we really, as claimed by some, only a 
score of years away from a complete 
drying up of American crude oil re- 
sources, and if so, what is the eco- 
nomically sound approach to the prob- 
lem of averting or overcoming such a 
calamity? This all-important question 
has not yet been answered. This bird’s- 
eye view of the crude oil situation may 
be helpful in forming a worthwhile 
opinion on the subject. 


Second Article to Follow in an 
Early Issue 


Aeroproducts Division of ° 
GM Receives New Contracts 


Aeroproducts Division of General 
Motors has received a new contract to 
supply its four-bladed, automatic, con- 
stant ‘speed propellers for the P-51 
Mustang, world’s fastest airplane, ac- 
cording to a recent announcement. 

While the Aeroprop’s production 
since the Dayton, Ohio plant first got 
under way in December, 1941, has been 
limited chiefly to the Bell Airacobra 
P-39, the assignmenf to the P-51 is said 
to be the forerunner of expanded use 
of the new propeller design. In addi- 
tion, Aeroproducts Division is the ex- 
clusive producer of automatic, constant 
speed Aeroprops for the new Bell Aira- 
cobra P-63 fighter plane. 

One distinguishing feature of the 
P-63 is the big, four-bladed propeller, 
while the P-39 is equipped with a three- 
bladed Aeroprop. The P-63 utilizes the 
hollow shaft hub of the Aeroprop for 
installation of its nose cannon. 


Mass Production 


(Continued from page 33) 


for its size and gives long service. In 
addition, it is said that neither wear 
nor slight change in tolerance of the 
mounting affect the ability of the joint 
to function. 

Referring to the illustrations of the 
heat treating equipment for the shafts, 
it may be noted that the work is first 
hardened and quenched; then the spline 
is drawn at a high temperature, fol- 
lowed by drawing the entire piece at a 
lower temperature. This procedure has 
been found to improve physical prop- 
erties and to prevent distortion. 

One of the interesting features of the 
machine shop layout is the use of 4 
long monorail conveyor which trans- 
ports shafts from the machine shops on 
one floor to the broaching machines on 
a lower floor, thus simplifying materia! 
handling. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


I. 


fina 
jee] 
are 


offe 
has 





i engines for combat planes, trainers, and transports 
—in landing gear and controls—in transmissions and 
final drives of tanks and amphibians—in trucks, ducks, 
jeeps and gun mounts—Bunting Cast Bronze Bearings 
are doing extraordinary duty in modern war. 

For the future machines of peacetime Bunting will 
offer the advanced Cast Bronze Bearings which war 
has helped to develop. 


Finished bearings, ready to install in machinery of 
every kind, and Bunting Factory Finished Tubular and 
Solid Bronze Bars are available from stock. Ask your 
wholesaler. Write for catalog. 

For special bearings, engineered to your particular 
requirements, our engineering services are promptly 
and gladly available...The Bunting Brass and Bronze 
Company, Toledo, Ohio. Warehouses in Principal Cities. 
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BRONZE BUSHINGS = BEARINGS PRECISION BRONZE BARS 
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The new fuel cells will provide protec- 
tion against leaks caused by loosened 
rivets or seams and will resist the ef- 


fects of minor crashes. For the present, 
the bladder-type cells will be custom- 
built for each airplane. 


New Products for Aircraft 


(Continued from page 48) 


by 1% in. up to 23 in. by 15 in., have 
been grouped into a standard line by 
Poulsen & Nardon, Inc., Los Angeles, 
Cal. Of aluminum construction through- 
out, the junction box assemblies are 
used for aircraft electrical installations. 

Material thicknesses are from .032 


in to .064 in. in 2SO or 3SO aluminum. 
Covers to fit are supplied in 38S%H 
aluminum. Boxes and covers ean be 
supplied with conventional nut plate 
and screw type fasteners or other types 
of fasteners on request. 


Aircraft Junction 
Boxes of Aluminum 


More than 200 aircraft junction box 
assemblies, ranging in size from 1% in. 









Strength, toughness and 


minimum weight forgings 
... parts that must stand up 
under unpredictable loads. 
WYMAN-GORDON 
skilled workers are produc- 
ing reliable forgings for 
every high-powered aircraft 
... around the clock . . . de- 
termined to keep up high 
speed, accurate production 
so essential to freedom’s 
complete mastery of the air. 


Porigings Latortatorty Controtled 
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Aircraft junction box made by 


Poulsen & Narden 


Typical of this standard line is the 
junction box illustrated, size 7% in. by 
5 in. by 2% in., of .051 in. 2SO alumi- 
num, with cover attached. 


Rubber Mounting for 
Aircraft Engines 


The Goodyear Tire & Rubber Com- 
pany, Akron, Ohio, has developed a 
rubber mounting for the engines of 
Flying Fortresses. 

A number of the mounts are used to 
attach the engine to its tubular mount- 
ing ring. Each mount consists of two 
main parts. There is a collar, lined 
with a rubber bushing. This collar is 
attached to lugs welded to the ring. 
The collar has a socket which is at 
right angles to the collar itself. The 





Goodyear mounting for aircraft 
engines 


other half of the mounting, a small unit 
attached to the engine, ends in a ball 
which fits into this socket. 

Vibrations developing in the engine 
are isolated by two features of the 
mounting, the ball and socket joint, and 
the rubber bushing in the collar. The 
ball and socket, as used, produces a 
unique rocking motion in the rubber 
bushing. 


Laminated Lucite Butacite 


A new three-ply laminated plastics 
sheeting designed to give added protec- 
tion to airmen flying in pressurized 
high-altitude planes has been brought 
out by E. I. du Pont de Nemours & 
Company, Wilmington, Del. The new 
sheeting reduces the possibilities of dis- 
integration of clear plastic canopies 
when pierced by bullets or flak while 
flying at high speeds under pressurized 
conditions. 

Called laminated “Lucite”-“Butacite,” 
it consists of a single layer of “Buta- 
cite” polyvinyl butyral resin sand- 
wiched between two layers of “Lucite’ 
methyl methacrylate resin. An impor 


The advantages of 
BLANCHARD grinding 


* Production 
* Adaptab ility 
* Flatness 
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Grinding Valve This picture shows a variety of pieces, of cast iron, steel and 

Plates. Diace bronze, ready to be ground on the No. 18 Blanchard Surface 
? ? Grinder. 

Cylinder Heads, Most of these pieces are to be ground on two sides, the usual 


limits being + .0005” and the amount of stock removed from .015” 
to .020” per surface. 

So adaptable is this machine that new ways of employing it 
profitably are being continually found and the expression “Put 
it on the Blanchard”, becomes more and more familiar. 


a Slauchard™ 


No. 18 Blanchard Surface Grinder 


Eccentric Straps 
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NEW WELDING 
PUBLICATION 





THESE FEATURES EACH MONTH 
* Welding Metallurgy 


For 
WELDERS ¢ ENGINEERS 


. . » Created to disseminate factual information 
and knowledge gained from the experience of 
successful users of EUTECTIC Low Temperature 
Welding, the new welding process which is 
gaining wide acceptance in production, salvage 
and maintenance. All metals from aluminum to 
zinc die-castings can be joined by this process. 
Applicable with oxy-acetylene torch, metallic- 
arc, induction and furnace heating. 


* Cost Analysis 
* Welding Design 
* Production Ideas 


* Salvaging Tools The EUTECTIC WELDER is prepared by the 
engineering and research staff of The Eutectic 
Welding Alloys Company, and supplemented by 
contributions from users of the process in all 


fields. 


* New Maintenance 
Economies 


Welders, welding engineers, and metallurgists 
have acclaimed the arrival of The EUTECTIC 
WELDER, An engineer writes: 
“Found your publication a real boon to 
our welding department. Please add the 
* following names to your list and make sure 
to send us current issues every month.” 


* Useful Tricks 
and Tools 


EUTECTIC 


LOW TEMPERATURE WELDING 


EUTECTIC WELDING ALLOYS COMPANY 40 Worth Street New York 13.N Y 
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EUTECTIC WELDING ALLOYS COMPANY Dept. H7 


40 Worth St., New York 13, N. Y. 


GET IT FREE Please send me The EUTECTIC WELDER every month. 
Mail 
Coupon 
Today 


Eee eee 
Address 
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tant part of the problem was the 
development of a special adhesive to 
accomplish the lamination. 


Improved Simlok Fasteners 


Simmons Machine Tool Corp., Albany, 
N. Y., has improved the design and 
construction of its Simlok fasteners for 
cowling and panels. The improved 
fastener is manufactured in three sizes 
with three types of studs; flush head, 
oval head, and wing head. Its tapered 
design is said to make it particularly 
valuable in assembling curved sheets, 
such as engine cowlings, as the assem- 
bly is forced into alignment before the 
fastener be can be locked. Side play 
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Simlok fastener 


is eliminated, and end play or spring 
deflection is held to a maximum of .008 
in., or just enough to lock the fastener. 

Simlok is constructed with a hol- 
low inner one piece housing which 
is integral with locking lugs. It is case- 
hardened to minimize wear. Inside is a 
long-travel helical spring which ejects 
the fastener when unlocked. An outer 
housing retains the spring and the in- 
ner housing as a complete assembly. 
A locking ring makes possible perm- 
anent installation where desired. 

To lock, the two sheets are brought 
together so the stud enters the recepta- 
cle. Then the stud is depressed against 
the spring action and turned until it 
rides under the cam surfaces. It locks 
in a seat in the cam. 


Portable Hangar 


Simplicity of erection and saving of 
critical materials are among the advan- 
tages claimed for a new portable steel 
hangar building designed and manu- 
factured by The American Rolling Mill 

(Turn to page 98, please) 





Portable steel hangar made by The 
American Rolling Mill Co. 
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Auto-Lite produces both air- 
tone and vibrator horns, in 
curved and straight designs to 
meet specifications required by 
the car designer. They can be 
had in styles and finishes to fit 
every type of car, bus or truck. 
These horns are precision-built 
to the same high standards 
that have made the name Auto- 
Lite famous the world over. 

THE ELECTRIC AUTO-LITE COMPANY 

Bay Manvfacturing Division 

BAY city MICHIGAN 

At top—Auto-Lite Vibrator-type Horn. 

Auto-Lite Air-tone Trumpet, Die cast base. 

At bottom—Auto-Lite Air-tone Trumpet, 


straight projector type. 


TUNE IN “EVERYTHING FOR THE BOYS” 
TUESDAY NIGHTS—NBC NETWORK 
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HERE surface finish and dimensional accuracy must be 

better than average and production must be maintained 
at high levels, the Norton Surface Grinder fulfills the require- 
ments of accuracy, and provides fast, convenient operation. 

All the machines in the Norton line of Surface Grinders — 
in 6”, 10” and 12” capacities — are precision-built for precision 
work. There is no sacrifice of stamina, however, and these surface 
grinders have an enviable record of long-lived, high-production 
accuracy. 

Hydraulic operation is featured, with controls concentrated 
for operator convenience. Hand feeds supplement smooth power 
movement. Time-tested design gives easy adjustment and reduces 
maintenance to a cost-saving minimum throughout the full line 
of Norton precision-built Surface Grinders. 


NORTON COMPANY, Worcester 6, Mass. 
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Co., Middletown, Ohio. It is capable 
of carrying a higher load per pound 
of steel than any other current designs. 

Two sizes of hangar have been built 
to date, one with an inside width at 
the base of 152 ft and a height of 36 
ft 7 in.; the other with a width of 192 
ft and a height of 48 ft. The length 
may be any multiple of 17% ft. 

The arches, assembled at ground 
level, are made up of pressed metal 
units bolted together into segments that 
are identical and interchangeable. These 
circular arch rings weigh a maximum 
of 3 and 7 tons and are hinged to a 
corrugated base plate. By means of 
two 40-ft poles, two sheaves and a 


ma OO 


BALL AND BI 


ANN ARB 


\K 
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winch truck, an arch ring can be raised 
within 15 minutes. 

Space between the arches is covered 
with standard Steelox panels. These 
span from arch to arch, serving both 
as purlins and roofing. They are bolt- 
ed to the top chord of the arches. The 
ends of the hangar, including the doors, 
are built of Steelox panels. 


Swivel Type Flush 
Riveting Set 

A swivel-type flush riveting set, de- 
signed for flush riveting on irregular or 


slightly curved surfaces, is now in pro- 


VER 


M 


a, 


Emerson riveting set 


duction at the Emerson Engineering 
Co., Los Angeles, Cal. 

Swivel action allows riveting from 
various angles up to 20 deg., while a 
protective rubber cover prevents skid- 
ding or danger of surface marring, 
Ample face and high polish assures 
smooth skin finish. The sets have 1% 
in. face with an overall length of 3 in, 
and are available with either .401 in. 
or .498 in. shank, 

The set consists of only three parts, 
head shank and rubber retainer. The 
set can be assembled or disassembled 
easily by hand. 


ASTM Nominates Officers 


P. H. Bates, Chief, Clay and Silicate 
Division, National Bureau of Stand 
ards, and Arthur W. Carpenter, Man- 
ager, Testing Laboratories, The B. F. 
Goodrich Co., have been nominated as 
president and vice-president, respec- 
tively, by the American Society for 
Testing Materials. 


New Plastic Bubble 
Shields Fighter Pilots 


A single sheet of ultra-transparent 
plastic, blown like a soap bubble 
by a radically new “air-forming” 
technique now gives Republic 
Thunderbolt pilots improved vision 
in all directions, cuts weight and 
thus increases range, speeds up as- 
sembly and reduces wind-resistance 
and drag. Now in mass production 
at the Bristol, Pa., plant of Rohm 
& Haas Company, the one-piece 
Plexiglas canopy eliminates the 
struts and frames formerly used, 
and is actually more transparent 
than window glass. 
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PRINGS are mechanical ‘‘muscles.”’ 

They are essential to the proper opera- 
tion of every mechanical device—from 
watches to warships. Our position as one 
of the World’s Largest Manufacturers of 
these important items and our ability as 
Knights of Production is allowing us to 
contribute heavily to the job of making 
America’s fighting machine the most pow- 


erful in history. We’re proud of our privi- 


“Muscles” 


lege—and our ability—to manufacture 
these spring ‘‘muscles”’ by the million. Due 
to our vast experience in manufacturing 
war material, we are learning to make 
them better than ever... to help you make 
finer products when peace returns. 


L.A. YOUNG SPRING & WIRE CORP. 


9200 Russell Street, Detroit 11, Michigan 


Branch Plants 


BONDS CHICAGO, LOS ANGELES, OAKLAND, CALIF., TRENTON, N. J 
TULSA, OKLA., AND IN TORONTO AND WINDSOR, CANADA 











Will Adequate Postwar Rubber Be Available? 


(Continued from page 40) 


that after the 
first year will not es So over 400, 000 
tons of rubber and the second year not 
more than 700,000 tons. It may re- 
quire two more years to reach 1,500,000 
tons output. Therefore, if re-posses- 
sion is complete by the end of 1946, 
the available world supply for the fol- 
lowing four years, as compared to the 
demand, may be as follows: 


TOTAL WORLD RUBBER 
LONG 


1947 
Demand 1,526,500 
U. S. A. Synthetic 
Prod. 1,075,000 
Rest of World Syn. 
Prod. 
Plantation Production 400,000 
Wild Rubber 50,000 


SUPPLY AND DEMAND— 
TONS 


1948 1949 1950 
1,701,000 1,900,000 1,900,000 


,075,000 1,075,000 1,075,000 
150,000 


700,000 1,100,000 1,500,000 
40,000 25,000 25,000 





Total Supply ..... 1,675,000 
Deficit or Surplus . +148,500 
Required for inventory 

and in transit 200,000 
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PERMANENT MOLD ALUMINUM CASTINGS 
CAN BE INTRICATE YET SATISFACTORY 


Let STERLING Engineers Show You How 


Many years of designing permanent molds for alumi- 
num castings have made Sterling engineers specialists 
in this type of work. Designs you may have thought 
too intricate to cast will be welcomed by Sterling engi- 
neers. You may get a solution that will lower your cost 
and improve the quality of your product. 


Why not submit your specifications for today’s pro- 


duction or postwar designs. 


S TeRUNG ALUMINUM PRODUCTS Ine., st. Louis 6, Mo. 


1,965,000 2,200,000 2,690,000 
+254,000 +300,000 +700,000 


200,000 100,000 


If we assume that 200,000 tons of 
rubber may be found in native pos- 
session in the East after re-conquest, 
the 1947 surplus will be 148,500 which, 
if carried over to 1948, would leave a 
|surplus for that year of 202,500 tons. 
This surplus would be wiped out by 
failure to find rubber in native pos- 
session which would carry the deficit 
to 1949. 
| Granted the validity of our reason- 
ing thus far, the world may be facing 
a tight rubber situation for nearly 
four years after the war, unless we 
see fit to expand further our synthetic 
output. This is quite a different view 
from the one frequently expressed that, 
postwar, the market will be flooded 
with cheap crude which will drive syn- 
thetic out of existence. It is important, 
because it means that synthetic must 
not only meet our war needs, but must 
be able to cope with a large portion of 
our postwar requirements and all the 
changed conditions under which rub- 
ber products will be used. It is like- 
wise evident that synthetic has five or 
six more years in which to become com- 
petitive, in cost and quality, with the 
natural product. 

Then there is the matter of cost. 
When a commodity can be delivered to 
the United States’ market for three 
years, as in 1931-33 (see Fig. 3), at 
average yearly prices of 6.1 cents per 
pound, 3.4 cents per pound, and 5.9 
cents per pound, it raises some ques- 
tions in the minds of those who know 
that synthetic rubber (GR-S) of the 
most abundant type probably costs be- 
tween 40 and 50 cents. Several authori- 
ties have stated that crude rubber can 
be produced on high-yielding efficient 
plantations and sold at a profit in this 
country for from 10 cents to 12 cents 
| per pound. Statements have been made 
‘that the cost of crude production 
|might even be brought below 4 cents 
|per pound. Other authorities state 
\that synthetic may be produced at a 
|eost of from 12 cents to 16 cents per 
'pound. Certainly we must examine 
| these possibilities, in our attempt to 
| define a postwar picture. 
| An efficient large estate, with high- 
|yielding trees could lay down rubber 
in New York before the war for about 
11 cents per pound, with about 1 cent 
| profit. A considerable proportion of 
[large estates could not do as well. 


(Turn to page 103, please) 
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ROLLER BEARING CO. 
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America’s call for aircraft ... by the tens 
of thousands... must first be answered © 
with machines for production. Ingots of 
lightweight alloys must be forged, a myriad 
of parts must be drawn, shaped or stamped 





—and hydraulic presses are the tools used 
for performing these vital operations. 





Although we are contributing our utmost 
to the nation’s need for hydraulic presses, 
our engineering department stands ready at 
all times for consultation on your hydraulic 


press problems. 


This 3000-ton high speed forging press was specially de- 
signed for forging aluminum and magnesium alloy ingots. It 
is but one of the many types of R. D. Wood presses 
in use throughout industry. 


* 2 8 


HYDRAULIC PRESSES AND VALVES FOR EVERY PURPOSE 
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Small native estates have little fixed 

estment and small labor costs. On 
a low market, these are the most 
tenacious of the plantation rubber pro- 
ducers. Except for these small opera- 
tors, it is likely that the plantations, 
postwar, will be faced with much high- 
er costs. Labor rates will likely in- 
crease from 50 per cent—100 per cent 
with corresponding increases in costs 
of management and administration 
and much greater increases in local 
taxes. An increase of two to four 
cents a pound would not be unex- 
pected, particularly in the early years, 
after rehabilitation. This would mean 
a New York cost of from 13 to 15 
eents per pound. Continued lower 
prices might make all the rubber “go 
Native.” 

GR-S synthetic cost of between 40 
and 50 cents a pound at present is 
chiefly because of high-cost alcohol 
used in making butadiene and because 
of initial operating inefficiencies. It is 
estimated that butadiene and styrene 
can each be produced at about eight 
cents per pound by éfficient methods. 
With plant values adjusted to postwar 
replacement costs, rubber could be pro- 
duced for 15% cents. The cheapest 
source of industrial alcohol would ap- 
pear to be from molasses imported 
from the West Indies. It may be im- 
portant in the postwar period to retain 
two basic sources of butadiene supply, 
both from the standpoint of future eco- 
nomies and because of butadiene plant 
equipment now in use. The importa- 
tion of molasses (or inverted sugar) on 
an adequate scale would, with by- 
product utilization, appear to offer 
promise of butadiene at least com- 
petitive with the petroleum supply and 
perhaps cheaper. These or other cost 
improvements are certain to come be- 
fore any large surplus of rubber is 
available. 

It would seem, then, that the ele- 
ments for cost competition, between 
natural and synthetic rubber, are in- 
herent in the situation. It remains to 
be seen which product wins the cost 
battle. However, the synthetic process 
has the well-known advantage en- 
joyed by chemical processes, in that it 
is capable of being changed quickly and 
relatively cheaply. It seems certain 
that synthetic will check wild price 
fluctuations and tend to create a pro- 
gressive decline in rubber prices. The 
competitive quality of synthetic has 
every opportunity for improvement, in 
the hands of a progressive technical 
industry. Continued large demand 
over a period of several years, provides 
all the neecssary justification for tech- 
nological improvement. Increased 
processing costs in the rubber goods 
factories are being reduced and should 
soon be competitive. 

It is worthy of notice that, if the 
ynthetic consumption figures, here in- 
cieated as future possibilities, are 
realized, there are many accessory ma- 
terials which must be provided in large 
quantities, for more than the emer- 
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gency war period. Such items as car- 
bon black, rubber accelerators and 
rayon fabric are used in greater 
quantities with synthetic than with 
natural rubber. In some cases the pro- 
ductive capacities are inadequate or 
are being supplied on an emergency 
conversion basis. Manufacturers of 
these materials have been reluctant to 
plan permanent expansions in view of 
the general belief that they would be 
superfluous after the war.. Such manu- 
facturers and their customers would 
do well to reconsider the whole situa- 
tion in the light of a more permanent 


Resume Airport Projects 


Approval by the President for pro- 
ceeding with the construction of 14 air- 
ports required for specific military 
purposes and 27 for emergency use was 
announced by the Secretary of Com- 
merce, Jesse H. Jones. 

This action was based on the results 
of a survey of projects in the National 
Defense Landing Area Program which 
had not been started or upon which no 
substantial amount of construction had 
been accomplished in order to deter- 
mine which airports might be eliminat- 





@ttention of the individual tool maker. However 





ed because they were not a necessity. 





~ = 


Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


nannies ir Pat lla oa a 


New Precision Step Drill Grinder Simplifies Production 





and Maintenance of Step Drills 


The quality of a step drill produced by common 
methods depends almost entirely on the skill and 


with the development of the precision step drill 
grinder, the human element has been entirely 
eliminated, the characteristics of the step being 
completely controlled by the grinding machine 
without adjustments during the course of grinding. 
This automatic feature insures absolute uniform- 
ity, regardless of quantity, and permits large- 
volume production of step drills. 

The apparent advantages gained through the 
use of the step drill grinder are: Permits mass pro- 
duction of drills ground to exact specifications, 
entirely independent of the human element. Main- 
tenance, too, is no longer an obstacle as step drills 

roduced by this method are quickly sharpened 
~ the same uniform machine-controlled opera- 
tion. With the step drill grinder step drills can now 
be made from standard drills. These advantages re- 
sult in a wider application of step drills which pro- 
vide a definite saving of machine tools, man-hours 
and cost; this in turn results in greater production. 

You know there are plenty of benefits in chewing 
gum, too. That’s why all of the bebe we Aa Spear- 
mint we're able to make from our available stocks 
is going overseas to our fighting men and women. 
You know what a lift it’s been on the job and we 
wish we could supply everybody, because we have 

ride, too, in our workmanship and productivity. 
But there just aren’t enough available top quality 
raw materials right now to do it. When we can pro- 
duce it in sufficient quantity, it will be back to you 
with the same fine flavor and chewing satisfaction 

...Wrigley’s Spearmint has never been changed! 


You can get complete information from Spiral Mfg. 
Corp., 5022 North Kelese Avenue, Chicago 25, if 








The above illustration 


shows mechan- 
ical design which requires a hole hav- 
ing diameters diminishing in steps. 
This is an operation for step drills 
which has often been neglected due to 
difficulty in obtaining and maintaining 
step drills. 
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COMMUNICATIONS 
MUST NOT FAIL! 


in the cold of the North... in the heat of the 
South ... in the humidity of the jungles... 
in the dryness of the desert! 
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BEACH OFFICER, WITH WALKIE-TALKIE RADIO, COORDINATES ATTACK DURING AFRICAN CAMPAIGN. 





CONTINENTAL-DIAMOND 


Electrical Insulating Materials are engineered to retain sta- 
bility from 70°F. below zero to 160°F. above zero. Bulletin 
GF gives complete technical data on all C-D products 
Dilecto— Dilectene—Vulcoid— Diamond Fibre—Celoron. 





THIS DILECTO 


part used in Signal Corps equip- 


ment is an intricate punching... 
engineered to stand up under 
severe mechanical stress as well 
as electrical and thermal ex- 
tremes. 


THIS DILECTENE 


part used in Military radio equip- 
ment has especially low loss 
factor ... and its electrical and 
mechanical properties are stable 
over a wide range of frequencies. 








DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
OT-44 West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 


¥ . 
( ontinental | iccmonel FIBRE COMPANY 





pe 
Established 1895.. Manufacturers of Laminated Plastics since 191]—NEWARh 2 «+ DELAW AVite 
LL 
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HOW WE DETECT STEEL FLAWS 
IN ARMATURE SHAFTS... 


for Precision-Built Aircraft Motors 


Specifications for many types of aircraft motors require exacting 
tests of raw materials, and at every stage of production. Magnaflux 
testing of the steel in armature shafts is one of these requirements. 


The shaft is first magnetized and then sprayed with a special mixture 
of,iron powder and oil. The shape of any surface flaw is plainly 
indicated by the pattern of the iron powder which adheres to the 
shaft directly over the imperfection. 





EMERSON-ELECTRIC AIRCRAFT - Rigorous inspection operations of this type have had much to do 
MOTORS are made for gun turret with the success of Emerson-Electric Aircraft Motors in meeting 
drives, hydraulic units, fuel pumps, : é : : 

actuators, winterizing units, com- specifications and the severe service requirements on combat aircraft. 


munication systems—also with 


ne ae THE EMERSON ELECTRIC MANUFACTURING CO.; ST. LOUIS 3, MO. 


* a, Brenches: New York * Chicago * Detroit * Los Angeles .* Davenport 
‘hk 389 


it~." 


EMERSON £255 ELECTRIC 


MOTORS: FANS _ a” en APPLIANCES 
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AGE (/,lé-7 ELECTRODES 


AKING electrodes is 

highly technical work. 
Analysis of the wire—ty pe, thick- 
ness, hardness and concentricity of 
the coating—all chemical and physi- 
cal characteristics must be held to 
close tolerances to insure uniform 


welds and satisfactory production. 


To you, the very fact that PAGE 
WELDING ELECTRODES have been hard to 
get is proof that they measure up to 
the highest standards. Here’s why: 
PAGE has been turning out a bigger 
tonnage of electrodes than ever before 
in PAGE history. And they haveall been 
used on work that had to pass the 
closest scrutiny of Army, Navy and 
Air Corps inspectors. They have had 


to be good! 


As more and more of PpAGE’s volume 
begins to flow into civilian manufac- 
turing, it will become evident that 
PAGE is making even better welding 
electrodes—of all types—than ever 
before. That’s why it will pay you to 


get in touch with pace. 


Ask the local pace distributor about 
PAGE Hi-Tensile “C” Electrodes—as 
well as the complete range of PAGE- 
Allegheny Stainless Steel Electrodes. 


PAGE STEEL AND WIRE DIVISION 
Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, INC. 


BRIDGEPORT @¢© CONNECTICUT 





: & ee ee ees ae ee ee 
ESSENTIAL PRODUCTS. ..TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aifcraft Terminals, AMERICAN CABLE Wire | 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trol 
HAZARD Wire Rope, MANLEY Auto Service Equipment, MARYLAND Bolts and Nuts, OWEN Springs, PAGE Fence, Shaped 
) Welding Wire, READING-PRATT & CADY Valves, READING Steel Castings, WRIGHT Hoists, Cranes... In Business for Your 
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PI BROACHING BY 


PROVEN 


on Tanks Today .. . 


Ready for Tractors 
TOMORROW 










BROACH 
BOLT PAOS 





War’s demands necessitated an increase in the 
speed of precision production. Broaching met 
the challenge successfully. Forward-looking 
manufacturers will plan to cut costs, use man- 
power efficiently in peacetime by broaching— 
the American way. 


Here is a typical example: Increased output, 
uniform accuracy, and excellent finish are ob- 
tained by broaching the internal bolt pads in 
tank track connector links. An American T-15-36 
3-way type machine, provided with a manual 
positioning device to prevent loading a part 
of the wrong hand, does the work quickly, 
economically. 


Let American’s complete broaching service — 
machines, tools, and engineering—help you in 
war production or in postwar planning. Phone, 
wire, or write for complete information. 








’ BROACHING TOOL 


insvrTivrtrwse tes 


BROACH AND 
ee al co. 
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ONE OF MANY C.W.C. CONTRIBUTIONS 
TO BETTER ENGINE DESIGN 


Like many other C.W.C. developments in metallurgical engineering, 
Proferall* Camshafts, cast of electric furnace alloyed metal, have per- 
mitted engine builders to incorporate improvements formerly impos- 
sible because of limitations imposed by other manufacturing methods. 


Offering to engineers unrestricted freedom of design, and to 
CAMPBELL, WYANT & CANNON management unlimited opportunity for production economies, 
L, C.W.C. castings of electric furnace alloyed metal may contribute 

immeasurably to your program of product improvement. 
Muskegon—Henry Street Plant 


Senlord Stroct Plant Progressive metallurgical research and engineering have given 
C.W.C. Crankshatt remarkable physical characteristics to C.W.C. electric furnace 
Corporation. alloyed metals and revolutionary innovations in casting techniques 


South Haven—National Motor Castings Co. permit their fullest utilization. 
Lansing —Centrilugal Fusing Co. 


Bottendest, la. Ordnance Steel Foundry Co. A discussion with experienced C.W.C. engineers and metallurgists 
INDUSTRY’S LEADING CONTRACT may disclose many opportunities for using castings in your product. 

FOUNDRY ORGANIZATION Write C.W.C. for complete information. Ask about C.W.C. electric 
furnace alloyed metals and C.W.C.'s immense facilities for handling 
volume casting contracts. 


*Cast of Proferall (PROcess FERrous ALLoy) 


CAMPBELL, WYANT & CANNON FOUNDRY CO. 





Six foundries in four cities: 
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| “More Important Today ““"s":-. 
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houses. Jobbers everywhere give 
prompt service. 
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SPEED and 
ECONOMY 


— Du Pont Potassium High-Speed Copper Plating — 





OW it’s possible to get better High-Speed 
Copper Plating at lower cost. A new 
development from Du Pont—RH 661— Po- 
tassium High-Speed Copper Plating Salts— 
permits use of considerably lower metal con- 
centration in copper plating. And that means 
economy. The bath made up with RH 661 
is very stable over a wide operating range. 
NO POISONOUS OR OBJECTIONABLE 
FUMES ARE EVOLVED. Heavier and 
smoother copper deposits can be obtained 
commercially because the tendency to form 
nodules has been reduced. 


In addition, the low metal concentrations 
which are a feature of the RH 661 bath mean 


smaller drag-out losses, easier rinsing, less 


less tendency to burn at current densities 
exceeding the normal bright range. 


Speed and deposit appearance are similar 
to those obtained with regular High-Speed 
Copper. The bright, dense deposits are suit- 
able as under-coatings for all types of bright 
nickel plaiing; as protective and stop-off de- 
posits ior localized or selective hardening. 

Du Pont Potassium High-Speed Copper 
Plating Salts—RH 661—can be used with- 
out changing your present cyanide plating 
equipment. For further information on adapt- 
ing these salts and process to your needs, 
write or call: E. I. du Pont de Nemours & 
Co. (Inc.), Electroplating Division, Wilming- 
ton 98, Delaware. 








tendency to pit, greater bath stability and SAVE A LIFE—BE A BLOOD DONOR 


“<QUPIND 


REG. U. S. PAT. OFF. 








DU PONT CHEMICALS ¢ PROCESSES « SERVICE 


for ELECTROPLATING 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 
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CLARK 


ELECTRIC 


FORK TRUCKS 


are Back 
and Available 


ety 


( cnsciaiel effort on production of gas powered fork trucks 
for our Armed Forces curtailed the manufacture of Clark 
Electric Fork Trucks for a short time. 


Increased productive capacity enables us to again serve the 
needs of Industry for dependable and proven electric fork trucks. 


CLARK ENGINEERED and CLARK BUILT 


If you need an electric fork truck NOW, phone. wire or write. 


CTRACTOR 


HIGAN, U.S.A. 


CLARK TRU 


BATTLE CREEK. MIC 


OTHER CLARK PRODUCTS — AXLES (Front and Rear) FOR TRUCKS AND BUSES @ AXLE HOUSINGS @ TRANSMISSIONS @ METAL SPOKE WHEELS 
ELECTRIC STEEL CASTINGS @ GEARS AND FORGINGS @ RAILWAY TRUCKS @ BLIND RIVETS @ HIGH-SPEED DRILLS AND REAMERS 


luly 1. 1944 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 111 











—you Can use for many jobs 
anywhere in your plant! 


STRAIGHT RIPPING 


Here’s the latest innovation in wood-working machinery! 

DeWalt is the answer to industry's need for a safe, easy-to-operate, 

adjustable, precision cut-off saw-—-for use in carpenter maintenance, 

pattern work, crating and boxing, and production wood cutting. 

DeWalt is the ALL-PURPOSE machine that can be changed quickly, as 

required, from a straight-line cut-off saw—to miter saw—to rip saw . 

to dado machine—to shaper—or other operations that can be made with POE re ae gi gee =I 

circular cutting tole 

No matter how, where or when you cut wood, there’s a DeWalt that 

will reduce your cutting costs, conserve labor, simplify materials han- ;= y 

dling, save floor space, eliminate waste and actually reduce your in- Gy e bg 

vestment in the wood-working machinery you require. > Sy | 
Sree ||!!! N Sar 

Illustrated above is the smallest of our many models. It is available in 8 y ee 

two sizes complete with motor: 1 HP one phase, AC, $125.00; % HP Bite BP. A 

three phase, AC, $135.00. The complete DeWalt line ranges up to 10 HP. | SCO SHAPES sd 


If you're planning to buy a machine—make it a new DeWalt. Mail the Pan 


coupon below-—today! | 4 
| 4 
CCF 
: ‘ 
7 
DeWALT PRODUCTS CORPORATION 
$803 Fountain Avenue, Lancaster, Penna. * Sa Wot! 


Pleage send me information on your small DeWalt [] at 
Please send me information on your complete line [] 


ae : mums Vicsees Every Cut Possible 


Name 


tester Gee 0A c. Cinceilar Sc 
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BULL 


eLecTRIC PROD 


Field Engineerin 








INSIDE——note the trim 
compactness and 
ample wiring space. 
OUTSIDE — modernly 
streamlined cover 
with rocker design 
handle. 


DOG 


ycts CO. 








All BullDog Safety Switches have two important (and exclu-* 
sive) advantages which assure more positive action, greater 
safety and longer life. 

First, the Vacu-Break principle gives arcs no space in which 
to breathe — snuffs them out before they start. 

Second, the Clampmatic mechanism — bolt-tight in the ON 
position—makes possible an easy, quick release when thrown 
OFF. This is accomplished by the energy stored in the clamp 
springs which help the handle operating spring “break” the 


contacts with almost automatic ease. 


Send for descriptive Bulletin No. 415, giving complete information. 








—-BUY_MORE WAR BONDS 
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ALSO MANUFACTURERS OF 


SAFTOFUSE PANELBOARDS + SWITCHBOARDS ~* CIRCUIT MASTER BREAKERS + 
BUSTRIBUTION DUCT, for “plug-in” power * UNIVERSAL TROL-E-DUCT, for flexible 
lighting * INDUSTRIAL TROL-E-DUCT, for movable “loads.” 
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a, HARTFORD 
PLANT 


NEW BRITAIN PLANT 





Building War Products Today 
Peace Time Products Tomorrow 


Fenn Plants, wholly engaged in war production today, will, when peace comes, continue building special 
machinery, in which they have majored for three generations. If you are thinking of building new machines 
or remodeling old ones, it's time to plan Now. 


Femw 
BUILT PARTS FOR FAMOUS “ PLANES 


Fenn Plants are delivering precision parts and vital war equipment to practically every in- 
sub-assemblies for planes, artillery and other dustrial center. 


FENN FOR SPECIAL MACHINERY 


Fenn designers and engineers have solved many * and experience to handle almost any machine 
knotty problems in machine design, resulting in design job. Consultation is invited and involves 
efficient, profitable production. Fenn has the men no obligation. 
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THE FENN MANUFACTURING COMPANY 
HARTFORD ¢ CONNECTICUT 
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You can’t compare any other oil or gas line 
with Titeflex—because no other line is made 


like Titeflex. 


Unlike ordinary flexible lines, Titeflex is 
all metal. No packing. No composition mate- 


rials. Nothing that can be affected by high 
engine temperatures or by the damaging 


effects of oil, gasoline, and moisture. 


Then, for further protection, Titeflex con- 
struction provides not one but 4 thicknesses 
of metal at point of greatest wear ... provides 
a metal braiding woven onto the line itself 


for greater strength and greater durability ... 


Heavy Duty Fuel Lines 


FOR HEAVY DUTY TRUCKS 


provides a flexibility that withstands constant, 


grueling vibration. 


Add these features together and you'll real- 
ize why Titeflex has been a “natural” for the 
trouble free operation of tanks, jeeps, trucks 
and other vehicles of war. And you'll realize, 
too, that Titeflex is the logical fuel line for 
the heavier vehicles which you manufacture. 
Why not have Titeflex engineers send you 


complete information—now? 


TITEFLEX, INC. 
507 Frelinghuysen Avenue, 





Newark 5, New Jersey. 
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Logan freserila 
NEW QUICK CHANGE GEAR 


CABINET LATHE 


With Automatic Apron 


The Logan Cabinet Lathe is particularly adaptable to tool room work, for 
maintenance, for training, or for production. It is not only built with features 
and to standards of precision that are outstanding in its field, but it also has 
the durability to stand up under continuous production use. The carriage with 
friction-feed automatic apron travels over a rugged, warp-free bed that is 
ground to within .0005” of absolute accuracy. The total run-out of its headstock 
spindle 12 inches from the bearings is less than .001". The lead screw is held 
to within .002” in 12 inches. The spindle turns on a double row of preloaded, 
grease sealed ball bearings, and at 40 other vital points throughout the lathe 
friction is minimized by self lubricating bronze bearings. Four large drawers 
in the strong tubular steel cabinet may be used for tool storage. Each drawer 
has an individual lock. Left hand compartment contains underneath motor 
drive and countershaft. The entire cabinet stands on a 3-point base, assuring 
a steady installation on any floor. All moving belts and gears are completely 
enclosed. Ask your Logan dealer or write for catalog information. 


ee eerie 


CHICAGO 30, ILLINOIS 


A NAME TO REMEMBER WHEN YOU THINK OF LATHES 
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IN ADDITION TO the 
Eaton Rotor Pump 
(shown at left) the 
Wilcox - Rich Division 
of Eaton Manufactur- 
ing Company produces 
parts for the complete 
valve assembly—includ- 
ing Zero-Lash Hydraulic Valve Mechanisms, 
Mechanical Tappets, Self-Locking Screws, 
Valve Springs, Valve Seat Inserts, and 
Automotive and Aircraft Valves. 
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Mone than 32 years of valve experience—including pioneer 
development of the sodium cooled valve and the hydraulic 
tappet—have earned this company the designation of “Valve 
Headquarters.” In war, as in peace, problems involving the 
complete valve assembly—from camshaft to combustion 
chamber—are regularly brought here, Likewise, when at 
the proper time postwar designs of aircraft, automotive, 
and stationary engines are undertaken, the engineering 
facilities of Wilcox-Rich valve specialists will be made 


freely available. 


EATON MANUFACTURING CO. 


WILCOX-RICH DIVISION 


9771 French Road, Detroit 14, Michigan 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 117 

















engine bearing linings at anywhere near mass production 
figures was considered an impossibility until broaching 
was called in. Now, 400 bearings an hour can be made — 
reducing “breaking-in” periods and eliminating hot spot 
replacements. 

Because of the unevenness of bearing linings broach- 
ing engineers figured a maximum and minimum cutting 
action and devised cutting blades to cover maximum 
babbit removal. Cutting at 60 feet per minute with a 120 
foot return this vertical, 5-ton, 32” stroke Lapointe Sur- 

wee face Broaching Machine produces a finished 
wall thickness to .0001 tolerance and is 
one of the fastest cycle time machines on 
the market. It has a special automatic fix- 
ture that makes loading and unloading 
easy. Each of the cutting blades removes 
a maximum of .010 each stroke, when 
maximum stock is to be removed, and are 
so arranged that regardless of thickness 
of babbit the bearing comes out completely 








finished well within tolerance. It operates 
thus: 


1. Work is put in place starting cycle. 

2. Fixture moves into cutting position. 

3. Machine slide completes cutting 
stroke. 

. Fixture returns to out stop. 

. Main slide returns ready for next 
cycle. 


The finished work —com- It's the machine, the broach and the unsung design engi- 
pleted stroke. neers who made this pertinent contribution to production. 
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THERE'LL BE NO STOP FOR THIS PRODUCTION 


Burgess-Norton is tooled up now to serve Post-War American Engine Manufac- 


turers in the “Line Production” of the world’s finest Piston 

€ Bes 4 Pins . . . and for the production of many other hardened 
and ground screw machine and stamping products. 

Available, too, will be the many Burgess-Norton de- 

velopments resulting from war production of such 

products and of tank track links involving the lat- 


MANUFACTURING COMPANY est technique and equipment in Hydrogen Copper 


Brazing ...a process which, in many instances, will 
40 years in GENEVA, ILLINOIS 


replace welding operations. Burgess-Norton’s facilities, 
“Know-How”, Engineering Staff and Metallurgical Labora- 
tories will be ready to serve you the day war production requirements permit. 


A Fart is Never Made Right unless dl os Salisfactory Co Our Customers 
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OVENS... 





ANY SIZE . SHAPE 












OR TEMPERATURE RATING 


DESIGNED AND BUILT TO YOUR REQUIREMENTS 
Gas-or-Qil Fired... Electric-or Steam Heated 


Impressive evidence of Mahon ability to produce 
special-purpose oven equipment is demonstrated 
by the hundreds of installations now in successful 
operation. The ovens shown above are typical. 
During the past two decades, Mahon engineers 
have encountered and successfully mastered hun- 
dreds of complex oven problems. The result is a 
vast store of valuable data on processes and 
methods—and many important improvements in 
oven construction—safety devices—controls—and 
heating. In every industry where ovens are essen- 








DETROIT If 





MAHON 


tial to product finishing, this wealth of informa- 
tion is being utilized to step efficiency up and keep 
cost of production at the lowést possible level. 


Let Mahon experts participate in the solving of 
your oven problems—whether your need is a single 
installation or a complete rehabilitation of your 
oven equipment. It involves no obligation—and 
you will find the information disclosed by a survey 
of your plant and product decidedly helpful and 
profitable. 


CHICAGO Z / 





COMPANY 





Manufacturers of Metal Cleaning Machines + Rust Proofing Machines + Hydro-Filter Spray Booths +» Ovens of All Types « Filtered Air Su? 
ply Units « Hydro-Foam Dust Collectors—and Many Other Units of Special Production Equipment—including Complete Finishing Syste™ 
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| eee Pearl Harbor, the leading line of 
sectional and telescopic antennas used 
by manufacturers of automobiles, radios 
and portable radios carried the WARD 


trademark. 

Of course, today, all production is going 
to further the war effort, and men in tanks, 
planes, command cars—in communication 
units of all kinds—are becoming familiar 
with the name of warp. It appears on an- 
tennas used on communication equipment 
all over the fighting front. 

The expertness of design and manufac- 
ture that made warp the leader in the 
pre-war period and during wartime, is 
being supplemented by knowledge gained 
from the war effort. After the armistice is 
signed, there will be new and improved 
products. If the use or specifying of aeri- 
als is included in your post-war planning, 
or if you are a distributor, look to WARD! 








THE WARD PRODUCTS CORPORATION 
1523 E. 45TH STREET, CLEVELAND, OHIO 
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He may be using it to speed his forging and eliminate down- 
time caused by excessive scale. He may be using it to produce 
POST-WAR perfect brazed joints with no distortion or residue. Or to improve 
SUGGESTIONS his product with controlled surface hardening. 


With Ajax-Northrup heating 
equipment you can quickly 
convert to other heating, 
brazing, hardening or even 
melting jobs by inexpensive 
changes in coils or furnaces. 


If he is, you can't just stand still. You've got to do something to 
meet today’s need for speed and tomorrow's need for more 
efficient production methods. 


If you want to know how you can use high frequency heating 
The: acl idieet: Sesvuenndal ps asp to speed = ws — your war nc a 
can be switched overto peace- at the same fime provide tor = CONyEreOR, get in touch wit 
time forgings simply by chang- us. Our quarter of a century in induction heating has produced 
ing the heater coils. an unparalleled wealth of “know-how.” 


AJAX-NORTHRUP 


HIGH - FREQUENCY IN. F 


$e, 


AJAX ELECTROTHERMIC CORPORATION + Ajax Park | Sif 


ASSOCIATE COMPANIES THE AJAX METAL COMPANY. Non-Ferrous lagot Metals. 
AJAX ELECTRIC FURNACE CORPORATION. Ajax-Wyatt Induction Furnaces. 
AJAX ELECTRIC COMPANY. INC. Ajax-Hultgren Salt Bath Furnaces. 
AJAX ENGINEERING CORPORATION. Aluminom Melting Furnaces 


HEATING 


TRENTON 5 


MELTING 
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Anticipating every practical calculation or 
analysis that may confront you, the buyer 
of Seamless and Drop Forged Steel Prod- 
ucts, The Harrisburg Steel Corporation has 
compiled this Catalog to serve with the 
same efficiency and accuracy that you have 
found in all Harrisburg Products. 

Indexed, glossarized and departmental. 


\ 
... IF YOU ARE INTERESTED IN 
SEAMLESS AND DROP FORGED STEEL PRODUCTS 


ized, it is a veritable textbook for expert or 
apprentice. Tables of authentic S. A. E. spe- 
cifications covering every product we make 
in whatever grade or quality you may need. 

A quick-reference dictionary of our prod- 
ucts, their ingredients and uses completes 
this handbook, which gives accurately illus- 
trated descriptions of Harrisburg Products. 





_ HARRISBURG STEEL CORPORATION 


Cio. 
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CENTRAL UNIVERSAL 
HOSE CLAMPS IN 


@ Central Universal Hose Clamps are 
used in the production and servicing of 
Army and Navy trucks, jeeps, half-tracks, 
amphibians, cranes, bull-dozers, etc.; also 
as original and replacement equipment 
on road-rollers, farm machinery, port- 
able saws, searchlights, marine, diesel 
ond gascline engines, and for all types 
of radiator hose. 


SEND FOR FREE SAMPLE OF 
CENTRAL UNIVERSAL CLAMPS 


CENTRAL 


THE Half Track DEPENDS 


ON CENTRAL CLAMP-POWER 


Central Universal Hose Clamps are an important part of 
America’s global war machine. Standard equipment for 
Army and Navy combat vehicles, they are supplying vital 
clamp-power with unfailing dependability. 


These Clamps are strong enough for every production and 
service requirement. They are precision built of rustproof, 
extra heavy rolled steel . . . self-locking . . . cannot strip 
or loosen . . . able to withstand abnormal pressure, stress, 
strain and vibration. They also are easier to use in hard- 
to-get-at places, and can be attached or removed without 
disconnecting the line. 


Furnished flat, one length will fit hundreds of diameter 
sizes — because Central Universal Hose Clamps are 100% 
universal! 


EQUIPMENT CO. 


900 SO. WABASH AVE. CHICAGO 5, ILL. 
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PUTTING THE M IKE 


National Acme offers to owners of 
automatic machines a new service 
-the retooling or reconditioning 
of Acme-Gridley Automatics—in 
the plant where they were built, 
and by the men who built them. 
This service is not too costly. It 
guarantees you the exact original 
production capacity of a new ma- 
chine of the same model. 

If you have automatics that will 
need retooling or reconditioning, 
write us about them. 





ACME-GRIDLEY AUTOMATICS 
maintain accuracy at the 
highest spindle speeds 
and fastest feeds modern 
cutting tools can withstand. 


THE At DIMENSION 


The 4th dimension is TIME. It can be measured 
just as accurately as length, breadth, diameter or 
thickness. And it is just as important an element 
in the cost of anything that is made—for Time 
is money. 

In manufacturing practice today, Time is the 
ONE cost factor that is within the control of the 
individual manufacturer. | 

Wages and material costs are likely to be sub- 
ject to industry-wide or even nation-wide controls 
and practices. 

But what the individual worker does with his 
hours, minutes and seconds depends largely on 
the technique he follows and the tools he has to 
work with. 

Acme-Gridley Automatics—Bar and Chucking 

—help to control, and to reduce, the size of the 
Ath dimension. They guarantee to produce more 
in a given time. 


Result—they are the great cost-reducers. 


ite NATIONAL ACME Gompany 


CLEVELAND ° OHIO 
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INDUSTRY'S NEW SOURCE OF CONTROLLED POWER | 


it’s 


Fluid P 


On railroads Fluid Power is used for everything 
from blowing the whistle to stopping the train. 
And it is only with Fluid Power that all brakes can 
be controlled from the cab. 

Fluid Power is transmitted through tubes. Brake 
pressure is delivered to every car without shafts, 
gears, belts or pulleys. 

This method of providing force where it is 
needed has many advantages. With Fluid Power 
you can move tons or squash a bug on a watch 
crystal! 

Fluid Power is easy to control. Parker Engineer- 
ed Systems are performing a host of different tasks 
in a wide variety of industries. Applications of 
Fluid Power seem almost limitless. 

If you need power for drive or control, it will pay 
you to investigate the advantages of Fluid Power. 
It may hold your answer to better postwar prod- 
ucts. A Parker Engineer will be glad to give you 
complete details. 


INVESTIGATE FLUID POWER 


Parker has engineered Fluid Power Systems for the 
chemical, marine, aircraft, petroleum, machine tool 
and other industries. New uses are constantly being 
developed. A Parker Engineer will know how Fluid 
Power can serve you. Ask him. Or address The 
Parker Appliance Company, 17325 Euclid Avenue, 
Cleveland 12, Ohio. 


PARKER 
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Costs are reduced by 
High Production 


DRILLING 


The Moline No. 115-U Hydraulic, Rail-Feed Driller is a rugged, 
easy-to-operate, heavy duty production tool. The rated capacity 
of this machine is sixteen */s-inch holes in steel or sixteen 1'/2- 
inch holes in cast iron. 


The. No. 115-U as regularly furnished has 16 spindle drivers 
built into the spindle head gear housing, although a greater 
or lesser number can be furnished if desired. Four speeds to 
all spindle drivers are instantly available through a gear shift 
lever, and superimposed on these four speeds is provision for in- 
dividual adjustment of each spindle driver to either of two 
speeds or neutral. Each drill spindle is driven by a driver 
through two heavy universal joints and an extra long seamless 
steel driving tube which permits maximum adjustment of spindles 
with a minimum | nt and results in longer life 
of the universal joints. The “drilling area covered by adjustment 
of the spindles as regularly furnished is 18-inch by 36-inch 
rectangular or 20-inch circular as desired. Other sizes can be 
supplied. 





An automatic operating cycle minimizes fatigue of the machine 
operator and consists of rapid advance to the work, proper 
feed, dwell if necessary and rapid return. This type of machine 
can be arranged for tapping where that feature is desired. 


Let us quote 
equipment 
for your re- 


quirements 





DESIGNERS and 
BUILDERS of SPECIAL 
PRODUCTION 
MACHINERY 
Since 19017. 
“HOLE HOG" 
Drilling, Boring, 
Honing, and 
Tapping Machines. 
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. - - FOR PRODUCTION, 


MAINTENANCE AND RESEARCH 


_—"? gases, produced by modern scientific 
methods to the strictest standards of purity and 
uniformity, are supplied to industry through nation- 
wide Airco distributing points. These gases are 
available in volumes to meet every requirement... in 
standard cammercial size cylinders and in trailers 
with capacities up to 40,000 cu. ft. Thus Airco gases 
are quickly delivered to shops and plants throughout 
the country in whatever size containers are most 
suitable for the customers’ needs. In that way, in- 
dividual requirements for 200, 20,000, or several 
million cubic feet, monthly, are met. 

To assist manufacturers in using these Airco gases 
most effectively, Air Reduction provides “on-the-job” 
technical assistance through its Applied Engineering 
Field Service Department. For further information 
on Airco gases—as well as Airco’s complete line of 
apparatus and supplies for every oxyacetylene flame 
application and arc welding need—call or write the 
nearest Airco office, or, if you prefer, 
communicate direct with the New York 
Office, Department AA. 








OXYGEN guaranteed 99.5% pure...as- 
sures maximum speed and economy in 
cutting, and greater efficiency in welding. 


ACETYLENE proved by use and test 


to be the most economical fuel gas for 
oxyacetylene welding and other flame 
applications. 


NITROGEN dry and inert, contains less 


than 0.3% oxygen. Also available at 
higher purity to meet specialized needs. 


HYDROGEN produced electrolytically, 


contains less than 0.5% oxygen. 


ARGON manufactured pure or mixed 
with nitrogen as specified by user. 


HELIUM is available with a purity of 
approximately 98% and higher. 








* BUY UNITED STATES WAR BONDS x 











Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, WY. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. - General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
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The Watson-Stillman 1500-Ton Forming Press 
Aided Production Problem in Aircraft Industry 


With the production of aircraft speeding toward 
the 6,000-a-month goal, many technical problems 
faced Industry. One was the deep-drawing of alu- 
minum alloy (61-S) for the housing or “dome’”’ of 
hydromatic propellers. In the plant of the Worcester 
Pressed Steel Company; this problem was solved 
with the use of the Watson-Stillman 1500-ton metal 
forming press. During the past three years more 
than three million pounds of sheet aluminum have 
been fabricated at this plant. The complete line of 
Watson-Stillman Hydraulic Presses is illustrated and 
described in Bulletin 110-A. Copies are available 
on request. The Watson-Stillman Co., Roselle, N. J. 


ae 
ais 


SPECIFICATIONS — 


VERTICAL OPENING — 66” 
STROKE — 36” 
DISTANCE BETWEEN COLUMNS — 40” 
CAPACITY OF STRIPPING CYLINDER — 60 TONS 
MOTOR —75 H.P. 


WATSON-STILLMAN 


Hydraulic Machinery and Equipment 


& 1392 
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“BATTLE-SCARRED” 
WAR MACHINES need the 
plasma of proper lubrication 

















DIAGNOSIS Baas 

During the hectic 24-hour days of war production, machines 
grew old before their day. One of the greatest factors in pro- 
longing their lives is the injection of modern “fortified” lubri- 
cants. The first step is a diagnosis of the job—a study of your 
plant’s lubrication needs—to reduce varieties, to standardize 
lubrication procedure and control. Houghton engineers, upon 
request, will make such a study and build a simplified lubrica- 
tion plan for your consideration. 


R 


Given the plan, the second step is to prescribe the highest grade 
lubricants, fortified by science to provide such qualities as leak 
resistance, high film strength and oxidation stability. Houghton 
supplies such specially treated oils and greases in volume. Write 
for the abbreviated booklet on “Fortified Lubricants” and for 
details of the Simplified Lubrication Plan which is helping so 
many plant maintenance men these days. 


E. F, HOUGHTON & CO. 


303 W. Lehigh Ave., Philadelphia 33 


Chicago— Detroit—Cleveland—San Francisco 








FIRST AID FOR OVER-WORKED MACHINES: High-film-strength, polymerized Sta-Put 
Lubricants * Dynamo-Turbine-Compressor D. L. Absorbed Oils * Fortified-film “High-V.1.” 
Hydraulic Oils * Reversible, stable “Absorbed Oils” for Ball and Roller Bearings * E, P. 
Spindle Oils, Gear Oils, and a host of other fortified lubricants built for war plant duty. 
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or perfect make-and- break ! 


Maximum setvies life, negligible maintenance, 
perfect performance—that’s the record of 
METROLOY Tungsten Contacts in vital industrial 
applications throughout the world. 

Tungsten's non-filming and non-oxidizing 
characteristics practically eliminate contact re- 
sistance —even under the most adverse condi- 
tions. A perfect contact is assured at all times. 


These advantages, together With the skill and 
experience of METROLOY engineers and crafts- 
men, result in contacts of outstanding merit. 


Complete collaboration iS offered by the 
METROLOY Engineering Department for solu- 
tion of contact pr ’ Write today for 
complete information. Metroloy Company, 55 
E. Alpine St. Newark 5, 
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Replaces High 
Pressure Pump 


Permits Use of 
Your Presenf Pump 
and Motor 


Cuts Operating Costs 


Compact, Simple, 
Leak-Proof Construction 


A Racine Hydraulic Pressure Boost 


er will 


give your oil hydraulic circuits greater flex- 


ibility. Now you can get 50 to 3000 
pressure trom your present low pressu 


pounds 


re con- 


stant or variable volume hydraulic pump. Use 
lower horsepower motor and low pressure 


control valves. 


Exclusive and patented by Racine, this Hy- 


draulic Pressure Booster is free from 


repairs 


—no driving mechanism to wear out. Re- 
quires a minimum of space. Booster is 10144” high, 81%” 


wide, 18” long. 


Racine Offers a Complete Hydraulic Service 


Include in your hydraulic circuits Racine Oil Hydraulic 


“Vane Type—Variable Volume” Pumps. Capacities 
30 G. P.M. Operating pressures 50 to 1000 lbs. 


12-20- 
i ee 


Also Racine “Sleeve Type—Balanced Piston” Valves. Sizes 


¥%y "to 1Y2". 


Racine hydraulic engineers will be glad to 


help you with your hydraulic applications. Write for com- 


plete Catalog No. P-10-C. Address Dept. AA-P. 


RACINE HYDRAULIC METAL CUTTING MACH 
The Production Saws of Modern Industry 


A full line of Metal Saws includ- 
ing models with Racine Automatic 
Stock Feed. Racine Saws feature 
the latest improvements and devices 
for accurate, high speed cutting of 
all metals. Blade life is increased 
because of Racine’s Hydraulic Con- 
trol of feed and pressure. They can 
be regulated to cut any metal at 
the right speed regardless of densi- 
ty, shape or structure. 
For a metal saw of 
modern design and 
high efficiency — one 
that will pay for it- 
self by the savings it 
makes, a Racine is your best bet. 
Available are a wide variety of 
models in all price ranges. Capac 


COMPAN 


Standor rd for 


for Catalog No. 12. No obligation. 





| fr 6” x 6” to 20” x 20”. rite 


and Precis 
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Give your cutting operations the extra 
measure of speed, accuracy and efficiency.. 
assured with T-} DIE SINKING MILL- 
ING CUTTERS! 

Shop men find they get more work 
between grinds with T-] Cutters. Designed 


and built right for sturdiness... ability to 
hold a sharp edge longer...and carry less 
breakage percentage. Made from a stand- 
ard, extremely high grade steel... 
extra strength, wear resistance and uni- 
formity. Backed by long years of TJ 
Leadership in building Waaccamatlacaed 
Write for catalog. 

The Tomkins-Johnson Co., 


TJ 


assuring 


Jackson, Mich. 


TOMKINS-JOHNSON 


DIE SINKING MILLING CUTTERS 
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Making CLOTH serve more ways 


Cloth as woven, is a structural base in or upon which may 


be built many colorings, finishes and coatings. 


Cloth is flexible, has high tensile strength and is very 
durable. By special processing, cloth serves many pur- 
poses. Combining cloth with plastic types of fillings and 
coatings opens up many new industrial use possibilities. 


Our business is specialty finishing of cloth to special needs, 
Our research department is devoted to perfecting and 
developing these processes. 
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The making of springs involves prob- 
lems of a highly specialized nature. 
The problems are manifold —as 
- shown by the fact that more than 
1,000 steel springs go into a four- 
motored bombing plane. Countless 
other steel springs of various sizes 
and types are required for the huge 
numbers of vehicles, ships, and weap- 
ons now being produced. 

One of the most useful of today’s 
spring steels is A 9261. Containing 
both manganese and chromium, it is 
a deep-hardening spring steel—one 
particularly suitable for volute springs 
of large section. Moreover, the high 
content of silicon assures an unusual 
combination of strength and tough- 
ness. 

The superior tensile strength of 
A 9261 is shown graphically in the 
accompanying chart, which was 
plotted from actual test figures re- 
corded by Bethlehem metallurgists. 
Note how impressive the tensile fig- 
ures remain even at relatively high 
drawing temperatures. 

A tremendous amount of research 
on wartime steels has been done by 
Bethlehem metallurgists — research 
that has included the most exhaustive 
laboratory tests. If you have a problem 
involving analyses, properties, heat 
treating, or applications, write Bethle- 
hem Steel Company, Bethlehem, Pa. 


Oe. oes Ae, 1400°R. | Ae, 1348°F. au 197 o case SY, 
Rd, emme TESTED | ac, 1490°F. | As, 1330°F. ao Aco .04 04 2.20 a QA. m 


SHORE 
ROCK, 
1zop. 


280000 
270000 
260000 
250000 
240000 
230000 
220000 
210000 
200000 
190000 
180000 
170000 
160000 
150000 
140000 
130000 
120000 
110000 
100000 
90000 
80000 
70000 10 
60000 


DRAW 400°F. 500°F. 600°F. 700°F. 800°F. 900°F. 1000°F. 1100°F. 1200°F. 1300°F, 
*,.c.| NORMALIZED AT 1600 F., REHEATED TO 1575'F., QUENCHED IN AGITATED OlL 


As Quenched Brinell Hardness 653 


.S.'355,000 Ib. 


BETHLEHEM 
ALLOY STEELS 
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Below—Duplicating turret top shape 
from a plaster model. 


lS 
Ea 


“ Above—166,483 square feet devoted 
to die production exclusively. es | 
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Above—Smal! lamination for electric motor. 





ALLIED PRODUCES DIES 


pon ne Olamye of Aynroval” 


Buy More War Bonds 


Long before the war, precision dies produced by Allied 
Products Corporation enjoyed the automotive industry’s 
“stamp of approval.” Today, Allied is engaged 100% 
in the production of dies and parts for manufacturers 
of war materiel. But the moment the shooting stops— 
or before, if the war production board desires—Allied 
will be ready to start producing again for the makers of 
ars and trucks and their suppliers, 


Dies ‘of all types and sizes up to the largest, including 
hose where extreme accuracy is required, are an Alfied 
specialty. Modern equipment from Swiss Jig Borers to 

23-foot Ingersoll Milling Machine, speedsjtfe = 


ions of experienced craftsmen. Additional equipgent, 


ily 1, 1944 





including electric cranes with a handling capacity of 50 
tons, expedites the flow of finished dies and parts. Bring 
your stamping die problems to Allied for sure solution! 


“IT'S AN ALLIED PRODUCT!"' . . . Allied Products Corporation and its 
divisions, Richard Brothers and Victor-Peninsular, in Detroit and Hills- 
dale, Michigan, also make: The original, patented R-B Interchangeable 
Punch and Die; plastic molds; jigs and fixtures; precision hardened and 
ground parts; and other special products. 


ALLIED PRODUCTS 


fre Ry A oh Bs Os | 
Executive Offices: 4646 Lawton a* cana " Mich. 


All four plants have now added a star to their Army-Navy “E” pennants 
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Te JOHN CRANE 


Gellows PUMP SEAL 


Standard Equipment in the Engine Circulating Pumps of Jeeps—Tanks—Trucks—Aircraft 





Simple Design for easy installation on the production The Bellows Unit and Sealing Washer rotate 
line or in replacement—Flexibility to compensate for with the impeller; there is no wear on the 
normal variations in machining the seal cavity—and bellows assembly. The helical spring and syn- 
Perfect Sealing Performance—three basic reasons thetic rubber bellows are flexible, and adjust 
why millions of John Crane Bellows Seals are in automatically to maintain an effective seal. 
use today. Available in sizes 
Quick Installation is as- for 5/16” to 14” 

sured. Just slip the Bel- shafts. 
lows Seal into position, Send for illus- 
either end first (the two trated Bellows Seal 
ends are identical). It Bulletin. Our Engi- 
seals on the end flanges, neering Depart- 
not on the shaft, and ment will be glad 
slides on freely. Then slip to work with you in 
a Sealing Washer into making proper ap- 
Seal and Washer in Operating Place to complete the in- plication to your : 
Position (Under Load) stallation. pumps. Typical Installation 


CRANE PACKING COMPANY Ss cuwer ae -cweaso 3.1 









































N, BUFFAL oye ey Vee Somme) 26 'lelh gum lelth aie). CRANE PACKING CO. LTD., Hamilton, Ontario, Canada 
NEW ORLEANS NEW YORK, PHILADELPHIA, PITTSBURGH. SAN FRANCISCO Branches: Montreal, Toronto, Vancouver 
ST LOUIS, TULSA 
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HOW AMERICAN ENTERPRISE PRODUCES MORE, FASTER, BETTER—WITH BOWSER EXACT LIQUID CONTROL 


Up where sawmills have to be flown in... 


Bowser Engineered Fueling Systems 





mn) 


HI 


T 


| 


Installing airports and fueling systems 
on the route to Alaska operated by 
Northwest Airlines for the Army Air 
Forces, was a mighty tough job. The 
route was largely through primitive 
country, some of it so isolated that 
ground transportation methods were 
useless. For instance, a 24-bed hospital 
was flown in. So was a sawmill. That 
gives you an idea of the problems. 


Bowser Aviation Fueling Systems were 
chosen for three major reasons. . . 


1. In airport operations in many coun- 
tries, working under all extremes of 
conditions, Bowser Systems have 





proved superior in the delivery of clean, 
dry, safe fuel. 


2. Bowser designs and builds systems 
to meet virtually every kind of special 
requirement, however unusual. 


3. Bowser-built equipment has estab- 
lished records for dependability and 
efficiency in hundreds of industries over 
scores of years. 


Airport fueling systems are a special- 
ized field, of course. But Bowser spe- 
cializes in every phase of exact liquid 
control. Bowser Meters, Proportioners, 
Filters, Lubrication Systems, Pumps, 
Stills, etc., have indispensable appli- 





Not only has Bowser’s war production earned 
ox the Army-Navy E... Bowser equipment has 


helped earn it for scores of other companies. 
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cations in almost every factory. 


Here’s a typical example: A plant in 
upper New York State installed a 
Bowser Pressure Filter for cutting oil. 
First job was reclaiming oil that had 
been in use five years and was terribly 
dirty. Two processings restored it to 
original color. 


Cutter life between grinds was in- 
creased approximately 100%. Note 
this, too—Dermatitis cases (skin in- 
fection, due to contact with oil) 
dropped appreciably immediately 
after the filter went to work. Those 
points add up to a major economy. 
BOWSER, INC., Fort Wayne 5, Ind. 





The Name That Means 





EXACT CONTROL 

















of Liquids 
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hls REPONTS 


on One Billion Dollars 
Orders 


—and how the money is being spent 





During peacetime, Briggs Manufac- 
turing Company is the Nation’s 
largest independent automobile 

y manufacturer. In the war 
Briggs is devoting its peacetime 
skill to making bodies and parts 
for medium tanks and aircraft; also, 
bomber turrets, droppable gas tanks 
and non-ferrous castings. 


Bri war orders total approxi- 
uae $1,000,000,000. This money 
has been spent or is being spent as 
indicated in the box shown here- 
with. Percentages are based on dis- 
tribution of Briggs 1943 sales dollar. 
In 1943 Briggs did twice as large a 
dollar volume of business as it did 
in an average peocenas year. In 
1943 Bri delivered double the 
number of tank hulls delivered in 





53.6% % about 40.000 em. 


ployees for wages and 
salaries. 


0.2% for executive salaries. 


32.1% to some 2,000 sub- 


contractors for mate- 
rials, supplies and 
assemblies. 


1.9% — for 

9.2% for taxes. 

1.2% for depreciation. 

1.2% Sao ces cher cos 
arising from the war. 


0.6% left in the business. 


sections, by Briggs, were at consid- 
erably greater monthly rates than 
during any other months since the 
war began. Production of tank hulls 
was almost equal to the 1943 rate. 
Deliveries of auxiliary gas tanks, for 
the first five months of this year, 
were 7 times the total for 1943, and 
shipments of aircraft fire-power tur- 
rets were at a rate almost twice that 
of last year. 


Unless very extraordinary develop- 
ments take place, Briggs 1944 war 
business should be equal to, or ex- 
ceed, its record 1943 year. 


During the war, Briggs has shown 
that experience in manufacturing 
good automobile bodies, plumbing 
ware and non-ferrous castings has 
enabled it to turn out good “bodies 








1942. In the same year Briggs de- 
livered to the U. S. Army and Navy 
more than 22,500,000 pounds of airplane sections, as 
compared with 7,000,000 the year before. This included 
almost twice as many bomber fire-power turrets as in 
the previous year. Total shipments to date of airplane 
sections by Briggs exceed 45,000,000 pounds. 

Earnings by Briggs hourly paid employees in 1943 aver- 
aged $3,159.00. On December 31, 1943 there were 39,312 
people on the Briggs payroll, of which 21,737 were men 
and 17,575 women. This is 48% greater than on Decem- 
ber 31, 1942 when Briggs payroll was 26,401 people. 


In the first five months of 1944, shipments of airframe 


for bombers, fighters, tanks” and 
other war requirements. Briggs is 
glad that it has been able to play an important part in 
the Nation’s war effort. All of its facilities and energies 
will continue to be available to the Armed Forces until 
Victory has been won. 


However, when Victory does come, Briggs is prepared 
to go about the job of reconversion with the same 
dispatch and intensity that it applied to the prepa- 
ration for war, and, if it is allowed to do so, can go 
back into at least some peacetime production quickly. 


W. O. BrIGGs W. P. BROWN 
Chairman of the Board President 


BRIGGS 
MANUFACTURING 
COMPANY 


DETROIT 
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Mir. Ooey’s one of a large family of Eagle 
Brand Cement adhesives we sell for bonding 
Felters Felt to other materials where flexibility, 
strength and resistance to aging are important 
factors. He may be just the man you need for 
fastening Unisorb felt pads to machine bases to 
dampen vibration . . . smother noise. 


CEMENT 





eet Mr. Ooey 





Brother “‘Herc’’ is a Herculean for keeping 
a strong bond between Felters felt and asbestos 
board, wood, concrete, rough metals, primed 
Aluminum Alloys, and a variety of other ma- 
terials and surfaces. 





\ 





Joe, the black sheep of the family, has kicked 
around lab benches and bottles until he’s de- 
veloped a toughness that oil, grease, water, 
floor washing compounds, and high and low 
temperatures can’t weaken— once he comes to 
gtips with Felters Felt. 








And Willie takes orders for Eagle Brand 
Cement stocked in our sales offices in quart or 
gallon containers. So whether you use Felters 
Felt for acoustical or thermal insulation in 
aircraft ... or cut parts for gaskets or piano 
hammers, you get the correct cement for the job. 
For the full story of Mr. Ooey and his brothers’ 
abilities, write for copy of “Adhesives for Felt.” 


me Felters Company 





210-R SOUTH STREET, BOSTON, MASS, 
Offices: New York, Philadelphia, Chicago, Detroit + Sales Representatives: Dallas, Los Angeles, Nashville, St. Louls, St. Paul © Mills: Johnson City, New York; Millbury, MassaChusetts; Jackson, Michigan 
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L! METAL Whether the pening is large or small, ane Spedalhg PLASTIC 
STAMPING assures you quality stampings. The Metal Specialty Co. is e | MOLDING 
~ also completely equipped to give you efficient service in ; 
Seal * Rolling, Coining. Forming. Drawing and Annealing in al! 
\ lel? Metals. Specialists in Hydraulic cold drawing and emboss- 
ing in all metals including stainless steel. Deep drawing 
and embossing up to 850 tons capacity. Shells-drawn up 
to 20” in depth. Assembling including Flash and Resist- 
ance Seam Welding. Pressed metal products to specification. 


The 
METAL SPECIALTY Co. 


CE AR PLANT @ ESTE AVENUE ® CINCINNATI, OH 
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Exides ca» 


provide the “Go” 
in the Water Buffalo 





The material and equipment put into the mechanized 
Water Buffalo must be rugged and dependable. This 
is one piece of “Off-the-highway” equipment that 
cannot fail. When charging a beachhead—failure 
means death. 





The LVT “Water Buffaloes” pictured above are 
manufactured by Food Machinery Corporatior 


We at Exide are proud to have contributed a battery 
that fills this role of dependability and durability. 
Backed by many years of field research and experience, 
the Exide Heavy-Duty Battery has been specifically de- 
signed to give peak performance under all conditions. 





Write today for a FREE copy of the Exide Catalog 
on Heavy-Duty Batteries. Here is accurate, clear, HEAVY DUTY 
concise information on Exide Batteries for cranking BATTERIE § 
Diesel Engines. 





THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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Design that part in 


ArmaSteel* 


and cut 
production time 
—lower costs 


In recent years, 

scores of manu- 

facturers have 

turned to Arma- 

Steel for the pro- 

duction of vital 

parts. Better ma- 

’ chinability, cou- 

pled with a substantial reduction in the 

amount of metal to be removed, has 

saved precious time, extended tool life, 
boosted output. 


These machining advantages are fun- 
damental; but they do not tell the 
whole story. Manufacturers have 
proved ArmaSteel to be an exception- 
ally versatile material, adaptable to 
varied requirements and lending itself 
to time-saving techniques. Particu- 
larly outstanding are the results ob- 
tained with ArmaSteel by selective 


hardening. se 
7 g.U. 5. at. . 


SAGINAW 
MALLEABLE IRON 


DIVISION OF 


GENERAL MOTORS 


Saginaw, Michigan 


* 


BUY U. S. WAR BONDS— 
Fighting Dollars To Back Fighting Men 
* 





In a specially designed hardening machine, all cams and 
eccentrics of this ArmaSteel camshaft are flame-hardened 
simultaneously with natural gas, and then quenched in oil toa 
hardness of 50 Rockwell C minimum. Hardening time is 30 to 
40 seconds for each camshaft; depth of hardening is %”. on 
nose of cams, and %” for 120° on each side of nose. 


Another manufacturer obtains equally satisfactory results by 
induction hardening and quenching in water. 


The bottom of the slot of this 
part is oxyacetylene-hardened 
and water-quenched. 50 Rock- 
well C minimum hardness is 
consistently obtained. 


Previous methods of pro. 
ducing this breech lock cam 
for .50-caliber machine guns _ 
required a hardened steel in- 
sert in the ramp. With Arma+ 
Steel, the need for this insert 
was eliminated. Satisfactory 
results are obtained by flame- 
hardening the ramp to 50 
Rockwell C minimum. 


The tips of these ArmaSteel rocker arms are heated in a lead 
bath at. 1600°-1625° F. for one to five minutes, then quenched 
in oil. As in the other methods shown here, this results in a 
hardness of 50 Rockwell C minimum. — 





CAST FOR A LEADING ROLE IN INDUSTRY 
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IN TIRE 


More than 40 years have passed since the first practical 
pneumatic tire valve was invented. During that long 
period, tires and tubes have been radically improved in 
many ways. But there has been only one really basic ad- 
. Jenkins Capless Tire Valve. 


vance in tire valve design 


New and different in the way it’s made, the Jenkins 
Capless Tire Valve is equally modern in the way it works. 
It is the only valve that needs no cap to positively main- 
tain proper air pressure and thus save precious tires. It is 
the only valve that’s made in one simple unit to save valu- 
able servicing time and trouble. These statements are not 


iran G0 





THE ONLY VALVE that does not depend on a 
detachable cap to help seal in air and maintain 
pressure. The Jenkins Valve has no cap—it 
needs none! 





THE ONLY VALVE with no Suetied metal tip. 
Screw-on Soin can always be tightly screwed 
over tip of Jenkins Tire Valve, without danger 
of damage to valve. 

J 


Pat 
< JENKI NS 
a. 


SEALS AIR IN 


Got Ses MADE BY JENKINS BROS... 
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@ THE ONLY BASIC ADVANCE 





THE ONLY VALVE that has no 
work loose and iet air escape. 















TMmAKERS OF 










VALVE DESIGN 


IN MORE THAN 40 YEARS! 


Jenkins Capless Tire Valve offers features found in no other valve 
... features that spell longer tire life and easier tube sales 


claims, but facts— proved by hundreds of millions of 
miles of road service on millions of Jenkins valve 
equipped tubes! 

Tube manufacturers and service men who are no longer 
satisfied with tire valves invented when the automobile 
was in its infancy, will be interested in knowing why the 
Jenkins Capless Tire Valve is unique — and why this mod- 
ern valve will improve the products they make or sell. 
The pictures below show some of the main reasons. . . 
and a letter to Jenkins Bros., Rubber Division, 80 White 
St., New York, 13, will bring you the complete story. 





THE ONLY VALVE with a ollamaite seat...@ 
design long recognized by valve engineers as 
one of the surest methoas of of maintaining a 
clean, leak-proof seal. 


te core to 
Its core is an 
integral part of the valve, requiring no trou- 
blesome servicing. 








THE ONLY VALVE that’s truly flexible. Has no 
long, rubber coated metal shank to rip tube in 
case of a flat. The tough, flexible stem readily 
recedes through rim hole. 





4 SEALS DIRT OUT 


FAMOUS JENKINS VALVES 
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The new, Udylite fyll automatic This new machine has more un- 
plating machine. ysual features than we can tell you 


jack pot” when they did this job. on time-tested principles using the 


, ’ : : best features of some of Udylite’s 
It’s a compact, multi-purpose Plece nae ‘ 
finest existing equipment. 


of equipment—small enough to Movs it’s self contained shipped assem-= 
easily wherever needed—so low in bled, in © ‘ 


ne freight car, ready to 
cost that everyone can have one OF set on your floor. 


a half dozen as needed. Write for our detailed bulletin on 
NOW, you really cant affor this machine. We'll gladly answer 
NOT to own a fyll automatic. your questions. 


THE UDYLITE CORP. 


1651 E. Grand Bivd., Detroit 11, Mich. 
Chicago Long Island City, N.Y. Cleveland 


ahh 


cies 
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There is no landing field in Cloudland , .. no place 
on star or neighboring planet where a bearing might 
be replaced. 


So for safety, dependability and performance, airplane 
manufacturers, engine builders and ground crews 
almost without exception equip with SS... the 
bearings that helped Southwest to establish a record 






a 


@ Built by The Wright Aeronautical Corp. for a training plane 
used by Southwest Airways, Inc., this engine has SSF 
Bearings on propeller thrust and crankshaft locations —the 

‘heart’ of an airplane. 


ing 


“See. f s fA jf 
—7 | ~ ] 


{~ 


SKE 


BALL AND ROLLER BEARINGS 





of 1,000,000 military pilot training hours flown. 


It is only natural, then, that Harry Barnes, superin. 
tendent of the Overhaul Depot engine department 
of Southwest Airways, Inc., is high in his praise of 
SCSI’ Bearings and the effective, efficient perform- 
ance they have given under rugged training program 
conditions. 


5628 


SKF INDUSTRIES, INC. ¢ FRONT ST. & ERIE AVE. e PHILADELPHIA 34, PA. 
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With Clutch fead— Ether Will Do 


This is the only modern Assembly Line screw so designed that it also 
operates with an ordinary type screwdriver ...even with a piece of 
flattened steel rod in emergency. The only requirement is that thescrew- 
driver or flattened rod be reasonably accurate in width. The thick- 
ness of the blade, so important with other screws, is a secondary con- 
sideration with CLUTCH HEAD because its roomy recess allows great lati- 
tude in this respect. Obviously, a broad tolerance like this is invaluable 
in field service where the Type ‘‘A’”’ Drivers (used for the fast tempo 
of Assembly Line work) may not be immediately available. This log- 
ical simplified design applies to all sizes and styles of CLUTCH HEAD 
Screws ...an exclusive feature that is daily proving its worth in the 
War effort by keeping men and machines in motion when time is vital. 

Personally test this feature ...and the many other exclu- 

sive CLUTCH HEAD advantages for faster, safer, and lower- 

cost production. Ask us to mail you package assortment of 

CLUTCH HEAD Screws and sample of the Type “A” Bit. You 

will find that CLUTCH HEAD is The Screw That Sells Itself. 


You may order CLUTCH HEAD This rugged Type ‘‘A”’ Bit is 
Screwsin Standard and Thread- an important lower-costitem. 
forming types for every pur- It delivers longer uninter- 
pose. Their production is rupted service and a 60- 
backed by the resources of second application of the end 
this Corporation and by surface to a grinding wheel 
those of responsible Licensees. S restores its origina] efficiency. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO CLEVELAND NEW YORK 
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SOUTH BEND LATHES 


GIVE SKILLED MANPOWER 
MORE PRODUCING POWER 


To give our fighting forces the increased striking power of more and 
better weapons, Industry’s skilled manpower must have the increased produc- 
ing power of fast, accurate tools. 


South Bend Lathes squarely meet this requirement. Their rigidity and 
wide range of spindle speeds permit taking full advantage of the higher cut- 
ting speeds that are possible with carbide and diamond tipped tools. Their 
precision makes it possible to finish turn and bore with such accuracy that 
subsequent grinding and honing operations can often be eliminated. 

South Bend Engine Lathes and Toolroom Lathes are made in five sizes— 


9” to 16” swings. The Turret Lathes are made in two sizes—Series 900 and 
Series 1000. Write for a catalog. 


16° SOUTH BEND 
TOOLROOM LATHE 


BOE soutTH BEND LATHE WORKS 


SOUTH BEND 22, INDIANA e LATHE BUILDERS FOR 37 YEARS 
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Is A VERY important 
letter in this war. 


It’s the name of the War Bonds you 
buy-—“War Savings Bond Series E.” 

As you know, a Series E Bond will work 
for you for ten full years, piling up inter- 
est all that time, till finally you'll get four 
dollars back for every three you put up. 
Pretty nice. 


The first job of the money you put into 
*““E” is, of course, to help finance the war. 
But it also gives you a wonderful way to 
save money. 





And when the war is over, that money you 
now put away can do another job, can help 
America swing over from war to peace. 


There'll come a day when you'll bless 
these Bonds—when they may help you 
over a tough spot. 

That’s why you should make up your 
mind to hang on to every Bond you buy. 
You can, of course, cash in your Bonds 
any time after you've held them for 60 
days. You get all your money back, and, 
after one year, all your money plus in- 
terest. 


But when you cash in a Bond, you end 
its life before its full job is done. You 
don’t give it its chance to help you and 


the country in the years that lie ahead. 
You kill off its $4-for-every-$3 earning 
power. 

All of which it’s good to remember 
when you might be tempted to cash in 
, ry’ 
some of your War Bonds. They are yours, 

to do what you want with. 


nine 


But ... it’s ABC sense that... 


They'll do the best job for you and for 
America if you let them reach the full 
flower of maturity! 


AR BONDS to Have and to Hold 


The Treasury Department acknowledges with appreciation the publication of this message 
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SOLVE YOUR 
REMOTE CONTROL 


problems 


with Sperry’s line of 


HYDRAULIC 


REMOTE CONTROLS 
featuring the famous EXA 


Sperry’s EXACTOR HYDRAULIC CONTRO 
unique, single-tube system, has solveg 




















means of a flexible, 
undreds of remote control 






problems for design engineers ig 

With over 60,000 unit 

general industrial equsment geared to war's demands for depend- 

able, maintenang@tree operation, the EXACTOR HYDRAULIC CON- 

TROL is sqyifig thousands of dollars and hundreds of engineering 
Br many of America’s top-notch designers in these fields. 







any industries. 
| end 
You 
and 


Ow installed on marine, aviation and 














Accurate and self- contained, requiring no special engineering 
F to install and maintain, the EXACTOR HYDRAULIC CONTROL is 
well worth investigating if you have a control problem involving 


read. 
ning 


mber 
sh in 
Ours, 


the accurate transmission of applied motion over distances up to 
200 feet. 

Sperry's EXACTOR HYDRAULIC CONTROL is rated at 125 inch- 
pounds torque in either direction or as high as 400 inch-pounds 
in one direction. 





SPERRY 


PRODUCTS 


imc. 
NewJersey WRITE FOR DESCRIPTIVE BULLETIN 78-E 


Y 


Hoboken. 





d for 
full 














\ 
\ 



































DIESEL ENGINE CONTROL TEST STAND CONTROL ! MACHINE — 


TRIES Zh : / ini 
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PRECISION PARTS 





GRINDING 
| OUT MESSAGES 
| FOR G. H. Q. 


. « mass-production with accuracy... 


Teletype, that miraculous contrivance 
that writes out a message hundreds of 
miles away as fast as the sender can type 
at the other end, plays a leading role in 
vital operations. These little pieces, 
ground to close tolerances by Ace, are an 
important part of the teletype machine, 

From rough-machined and hardened 
blanks, Ace grinds and hones the inside 
diameter. Then, locating from this diam- 
eter, they cylindrical grind the two out- 
side diameters and faces, holding the 
shoulder lengths. Next, each piece is 
placed in a fixture and surface-ground 07 
both sides of the slot. The center line cf 
the slot and the center line of the bore ar> 
held to very close tolerances. Ace made 
the tools and gauges and engineered the 
entire finishing operations. 

This is typical of Ace service and in- 
genuity from start to finish. Consult Ace 
on small precision-parts or assemblies 
calling for stamping, machining, heat- 
treating, or grinding. Send sample, sketch, 
or blueprint for quotation. 












































Keep a copy of this booklet in your post- 
war planning file. It will come in handy. 





te * 
40, C 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


aa 


1241 E. ERIE AVE., PHILADELPHIA 24, PA. 
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Six Colors Proposed 
For Safety Code 


(Continued from page 25) 


—high visibility yellow, alert orange, 
safety green, fire protection red, pre- 
caution blue, and traffic white—includ- 
ing gray and black. Wherever feasible, 
the color code is supplemented with the 
use of symbols or designs as for exam- 
ple—the triangle or arrow with orange, 
the cross with the green, the square 
with red, the disc with blue, and yellow 
and black with alternate striping. It is 
recommended that the color code be 
applied as standard procedure for the 
following applications: 


High Visibility Yellow for use on: 
Trucking equipment 
Aisle markings around hazards 
Edges of loading platforms and pits 
Railings 
Floor pan edges 
Conveyor parts at hazardous levels 
Chain hoist blocks 
Aisle obstructions 
| Protruding parts 
| Curbings 
| Dead ends 
| Low beams 
| Stairway approaches 
| Floor elevation changes 
Loading buckets 
Risers of off-standard steps 





Alert Orange for use on 
Interior surfaces of: Exposed parts: 
Electrical switch boxes Pulleys 


Fuse boxes Gears 
Fuse boxes Cutting devices 
Power boxes Rollers 


Machinery guards 


Safety Green to identify: 
First Aid Rooms 
| Stretchers 
Cabinets for gas masks 
Cabinets for respirators 
Cabinets for medicinal supplies 
Safety Showers 


Fire Protection Red to spot: 


Extinguishers Fire hose 
Hose connections Hydrants 
Apparatus Fire doors 

| Alarm stations Fire blankets 


Precautionary Blue to be used on: 


Ovens Vats 
Electrical controls Boilers 
Valves Compressors 
Vaults Kilns 
Dryers Tanks 

| Scaffolding 


Traffic White (Gray or Black) for: 


Traffic controls 

Storage areas 

Waste receptacles 

Aisle markings 

Corners 

Floor areas immediately surrounding waste 
receptacles 


The concepts of good seeing through 
the use of proper lighting have been 
incorporated into the du Pont system of 
“Three-dimensional Seeing” which com- 
bines the use of color and light for 
work places, assembly lines, and pro- 
duction machinery. This new concept 
satisfies the two basic requirements— 
brightness and contrast—to make for 
strainless full vision which is so essen- 
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PROTECTS 


The tough, resilient, coiled raw- 
hide faces of C/R Hammers and 
Mallets strike effective blows 
without battering or marring... 
protects finished surfaces, ma- 
chines delicate insulation and 
parts. Speed die-setting, assem- 
bly, rio fatiguing re-coil. Reduce 
breakage and spoilage. Sizes 
and weights for every need. 
C/R Hammers have permanent malleable iron 


heads which take replaceable insert faces of 
mechanical rawhide. 











Gri) Ga rawhide Mj? 5.00, 


1310 ELSTON AVE., * CHICAGO. ILLINOIS. 





/=- 
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It takes more than THEORY 
to make good tape 


Sure, theory’s important in developing indus- 
trial tape . . . but it’s got to be backed up by 
proof when you use the tape. 


And right there you have the difference 
between Bauer & Black Industrial Tape and 
“just tape.”’ 


We start on the theory that the right appli- 
cation of the right tape can help you speed 
production ... cut operating costs ... and 
do a lot for over-all plant efficiency. 


After we know the problems... . after survey 
and research ... after the final showdown 
under severe tests in our laboratory... be- 
yond theory... then we know it is the right 
tape for the job to be done. 


Let Us Help You with Your Problems 
Over forty years of developing and producing 


A Product of 


| (BAUER & BLACK 


Division of The Kendall Company 


2500 SOUTH DEARBORN ST., CHICAGO 16, ILLINOIS 


Industrial Tape 


many kinds of adhesive tape from fine surgical 
tape to rugged industrial tape, has taught us 
many things that may help you. 


Out of our laboratory have come major 
advancements such as the first successful sterili- 
zation of tape and... the development of tapes 
to withstand extreme climatic conditions any- 
where in the world. 


This same tape experience is ready to tackle 
your problems. 


Conservation Service 


Our conservation service has saved others from 
15% to 40% of their annual tape bills. 


Write or call and set a time when our 
trained sales engineers, working with your own 
production staff, may survey your plant for spe- 
cific data on the application of Bauer & Black 
Industrial Tapes. 


. 
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ON THE 


“SWING SHIFT” 
And Around the Clock... 


Time means nothing to a finely engineered, 
sturdily built and properly installed Layne 
Well Water System. Throughout the twenty- 
four hours of each day it must be in perfect 
—and thoroughly dependable working order. 
A sudden water failure could bring disaster. 


Layne Well Water Systems—thanks to more 
than sixty years of world-wide experience, 
are as near failure proof as human skill, man- 
ufacturing honesty and quality materials can 
make mechanical equipment. Even the metals 
used in contact with the water are varied to 
assure longer life where corrosive conditions 
are encountered. 


In addition to sturdiness in build and qual- 
ity of materials used, Layne Well Water Sys- 
tems and Layne Vertical Turbine Pumps are 
famous for their high efficiency. Such effi- 


ciency effects substantial savings each year. 


To get all that you expect and must have 
in a dependable and long lasting water sys- 
tem, and to eliminate worry of failure, always 
choose a Layne Well Water System. Fully 
illustrated literature may be obtained by ad- 
dressing Layne & Bowler, Inc., General Of- 
fices, Memphis 8, Tennessee. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart. Ark. * Layne-Atlantic Co Norfolk 
Va * Layne-Central Co Me Tenn. * 
Layne-Northern Co., Mis yaks . ® Layne- 
Louisiana Co Lake Charles a Louisiana 
Well Co Monroe, La * Layne-New York Co 
New York City a »-No e o Mil 
waukee, Wis Columbus, Ohio 

i Houston Texas * Layne 
Kansas City. Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna 
tional Water Supply Ltd., London, Ontario, Canada 


RD pavnE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


BUILDERS OF WELL WATER SYSTEMS 
FOR INDUSTRIES AND MUNICIPALITIES 
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Six Colors Proposed 
For Safety Code 


(Continued from page 152) 


tial in achieving safety, and guarding 
quality. By painting machinery in 
colors having high reflection quality, 
the machines become light reflectors, 
much to the improvement of quality 
and safety. Moreover, when the body 
of a machine is finished in, say, du Pont 
horizon gray while the working areas 
are painted in a contrasting hue, danger 
points are “spotlighted” clearly. 

At the present writing, du Pont rec- 
ommends the use of light gray for the 
body of the machine, combined with 
“spotlight buff” or “spotlight green,” 
for contrast. In addition, specific color 
treatment is advised for walls and ceil- 
ings, for work benches, for floors, etc. 
The proper combination of good light 
with reflective surroundings—without 
glare—provides a startling improve- 
ment in working conditions and in qual- 
ity of product. 

To aid management in the selection 
of color combinations for specific opera- 
tions and surroundings, du Pont engi- 
neers are provided with an ingenious 
“Color Selector” by means of which 
suitable colors can be chosen. It is 
claimed that this treatment makes pos- 
sible increased production, reduced per- 
sonal injuries, improved working condi- 
tions, and improved worker morale. 


HANG 


ar Ne a. b, 
me ONDSPORT 


devoted to building air- 
craft and aircraft parts 
have given to Mercury 
a broad experience 
and developed a spe- 
cialized craftsmanship 
which assure delivery of 
parts exactly to specifi- 
cation, right on schedule. 


MERCURY AIRCRAFT INC. 


AIRCRAFT SURFACES * FUEL TANKS 
PARTS * ACCESSORIES 


at The Cradle 
HAMMONDSPORT/+ NEW YORK 





STRAINERS for 
the AIRCRAFT 
INDUSTRY 


“=> 


Complete manufacturing facilities for 
drawing the wire, weaving the cloth, 
and fabricating the assembly . . . all 
by one organization. 

Michigan Wire Cloth Company is a 
leading producer of aircraft strainers 
and screens. Experienced in working 
with all metals to close tolerances. 


Send Michigan Your Inquiries 


Established 1860 


MICHIGAN 


WIRE CLOTH CO. 


2100 HOWARD be DETROIT 16 
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Yoder MAKES IT 


EASY FOR THE OPERATOR 
TO DO A GOOD JOB OF 


SLITTING” 


Yoder slitting lines are engineered for ‘‘production 
with a smile”. . . for easy loading of even the 
heaviest stock coils... for quick, simple set-up... 
skillful removal of finished coils. Full synchronized 
control of all units is at the operator’s finger tips. 





— Write for bulletin giving Positive tension control gauged to ideal cutting 

details of these points. and rewinding conditions. Edge trim is automat- 
; ically chopped to convenient scrap. 
Slit coils are accurately uniform. 


YODER SLITTING LINES ARE ENGINEERED 
... NOT JUST BUILT 


“*FiCien, 
A oe 
TENSION CONTROL ae 





Ap 
CONTR G, ef 














for 
loth, 
all 


is a 
ners 


king KANG ° PRODUC, 
| METAL ast ENGINEERING Y. MACHINERY 


YODER 


MANUFACTURING 
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C-F POSITIONERS } 








C-F Positioners enable you to do down-hand weld- 
ing on any part of the weldment, top, bottom, 
sides—to produce more uniformly perfect welds— 
stronger joints, smoother, neater fillets and beads 
which require less grinding. Eliminates handling 
delays, converts “handling time” into “welding 
time”’—saves crane service, saves floor space. Table 
revolves a full 360°, tilts up to 135° beyond hori- 
zontal, and is adjustable for height. Models tak- 
ing up to 30,000 Ibs., handle wide range of work, 
handle larger unbalanced loads. Hand or push 
button operation. These are universal tools—ped- 
estal or boom mounted to give maximum floor 
and working clearance. 


AN 

















































































Write for Bulletin WP-22 


























































Hupp Acquires Globe 
Machine & Stamping Co. 


Hupp Motor Car Corp. has entered 
into an agreement to acquire as of June 
30 the assets and business of the Globe 
Machine & Stamping Co., Cleveland, 
R. S. Geddes, president of Globe, will 
become president of Hupp when the 
transaction is completed. The agree- 
ment was announced by Col. Willard 
F. Rockwell, board chairman of Hupp. 

Globe Machine & Stamping Co., 
founded in 1902, has been producing 
ordnance materiel under prime con- 
tracts from the government. In peace- 
time it serves the automotive, refrigera- 
tion and air conditioning industries, 
both through development of its own 
products and on a subcontracting basis, 
Hupp is now making brakes, clutches 
and other automotive and engine parts 
in war production. 


New Name and Location 
For Photoprint Company 


The Photoprint Company, 
high-speed method for 


whose 
mechanically 
dplicating lofted drawings is widely 
used in the aircraft field, has moved its 


East Coast processing plant from 
Elizabeth, N. J., to 401 North Broad 
Street, Philadelphia 8, Penna. At the 
same time, the name of the firm was 
changed to the Template Reproduction 
Company—Division of D. L. Ward 
Company. 





O7)-1) 3-040), 













Our new, modern plant is 
equipped with the most up-to- 
date machines and equipment 





OPERATING 


When you’re 
in Pittsburgh 
STOP AT 





| 
for precision cutting of Gears, 
Racks and Sprockets of every 
description. | 
Every “Industrial” Gear, 
Sprocket or Rack is checked, 
inspected and gauged for accu- 
racy at every stage of production, 
assuring « dependabili 


DAY AND NIGHT 

















Let us help you 
| with your gear problems. _ 
Write, phone or wire for quotations! 


INDUSTRIAL GEAR MFG. CO. 


4518 VAN BUREN STREET CHICAGO 24, ILLINOIS 





















Hub of Pittsburgh war activity—head- 
quarters for the Nation's “Busy People”, 
the big, new PITTSBURGHER is 
more than ever lst choice of men and 
women who want to get things done! 


400 OUTSIDE ROOMS 
ALL WITH BATH & RADIO 


Singles $3.30 to $4.40 


A KNOTT HOTEL 





Doubles $5 to $6.50 


Jos.F Duddy, Mr. 
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Methods Engineer's 


IMPARTIAL REPORT 


Confirms the superiority of 


Wet-Belt MACHINING 


On actual production of engine manifolds, cases, etc., in 
which the Porter-Cable Wet-Belt Surfacer .. . 


saved up to 50% 
on certain operations, a methods engineer listed these 
adaitional advantages over previous methods: 


1. The load on milling ma- 
\ chines is relieved. 
demand the fin 2 AN 2. Grinding belts are easier 
est precision pa \\ to obtain than milling cut- 
: why Aircraft : \\ ters. 
\ 3. There is no tool upkeep. 


4. The belts can be changed 
quickly. 


Market. Thay i 


5. No burrs are produced, 
and therefore costly burring 
operations are eliminated. 


. -up time is | h 
THIS BOOK 6 mare time is less than 


gives you 7. Less experienced operators 
are required. 


complete 
Your plant should have the 


information benefit of the more efficient, 


on this modern more economical, better ma- 
chining method—Wet-Belt Sur- 


machining method. facing. Get the facts! Send 

for complimentary 32 - page 
Send for it today. booklet, which gives you com- 
plete information. 


PORTER-CABLE 
T 102nd sr, MACHINE CO. 
N D + (O28 ° 1645-7 N. Salina St., Syracuse 8, N. Y. 


’ 
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AUTOMOTIVE and AVIATION 


ENGINE COOLING RADIATORS 


OIL COOLERS 


THE G2O MANUFACTURING CO. 
NEW HAVEN CONNECTICUT 

















“COULD DD 
THIS JOB 


Only hydraulic forming could produce the even- 
walled pre-tested metallic bellows that would stand the 
high pressures to which this torque converter shaft seal 
is subjected. 

Only Clifford could make them big enough for the job. 
So we got the assignment. It was easy because we had 
solved a similar problem* for automobile fluid-drive 
couplings. 

If you have a shaft seal problem — call Clifford, who 
produced industry’s first hydraulically-formed bellows and 
who is still first with the facts. For 44 pages of facts on 
hydraulically-formed bellows, write for Hydron Data 
Book. Clifford Manufacturing Company, 562 E. First 
Street, Boston 27, Massachusetts. 

*Silver-soldering steel nose to Hydron bellows and 
then flame-hardening it without annealing the bellows. 


CLIFFORD 


Fersl with the Facls on Hychaulically-fo_med Bellows 


= eta 








cription and tel 
del is available. All informe- 
test confidence. Write to 


Yor drawings and des 
y whether a moce* 
ric 
NEW PRODUCTS DIVISION 


tion treated in st 
=>/ DESIGNERS FOR 
INDUSTRY, INC. 


2915 DETROIT AVENUE + Dept. A-6 + CLEVELAND 13, OHIO 


© ege,¢ 
experience and proper facilities 
5 . @ This much must be said about 
—— gears — if you want them made 
GEARS MADE efficiently, economically and 
TO ORDER accurately, go where complete 
modern facilities, long years of 
Spiral Bevel experience and a top-notch repu- 
eee — tation give you a full guar- 
weve : antee of satisfactory results. 
Hypoid Fairfield, known for more than 
Spur 25 years as makers of fine gears, 
Herringbone processes gears for leading man- 
Differential ufacturers of agricultural, indus- 
trial and transportation equip- 
ment. It pays to familiarize 
yourself with Fairfield’s gear 
making and engineering services. 


FAIRFIELD MANUFACTURING CO. 
319 S. Earl Avenue * Lafayette, Ind. 
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Do You Need 


Trained 
Help? 


For 40 years we have been training and 
placing men for repair, maintenance, instal- 
and lation and operation of DIESEL and other 





a internal combustion engines. Write and tell 
ne us about the jobs you have open. Whether 
is in immediate need of help or not, register- 
it, ing your company with our Placement Service 


gives you first choice of available National 
trained men in your vicinity. 


NATIONAL SCHOOLS 


q Established 1905 
4000 South Figueroa Street, Los Angeles 37, California 


Immediate 
Delivery 








, eee 





tion, assembly and 


Fast, Accurate 
and Ihexpensive 


Using any accurate torque 
wrench as its measuring ele- 
ment, this inexpensive spring 
tester measures the recoil of 
springs up to 7” (free length) 
and 2%” in diameter when 
compressed to any  predeter- 
mined length. As easy to 
“‘set’’ as a vernier scale; as 
easy to operate as a light arbor 
press; and as easy to read 
as a school ruler—no multiple 
dials, no relative readings, no 
complicated computations. Just 
pull down the torque wrench 
handle, and take the direct 
reading when the built-in tone 
device sounds. Enables anyone 
to inspect, test, check or mea- 
sure the recoil of springs in a 
few seconds . . . to accurately 
match sets of springs (as valve 
springs of engines) in a few 
minutes. 


Widely used for testing springs in laboratories and in heat treating, inspec- 
repair departments to eliminate costly guesswork in 
building and maintaining automotive and aircraft motors. (Note: Torque 
Wrench NOT INCLUDED, unless specified.) 


Write for Bulletin ST-6 


P. A. STURTEVANT CO. 


ILLINOIS 



























































CUTTING 100 pieces per hour from the 

boss end of 155MM semi-finished shells 
and 20 per hour from the rough open end 
was accomplished with a 14” Peerless Hy- 
dra-Cut Metal Sawing Machine. As many 
as 800 pieces were cut from the boss end 
with one high-speed, 4-tooth, $1.50 blade. 


That’s just one of many ways in which 
Peerless Hydra-Cut Saws are helping to 
win the war. And, Peerless has a story of 
solid interest to you in your postwar plan- 
ning. The coupon will bring all the facts 
without cost to you. 


MACHINE COMPANY 


Diagram indicates nose r 
| and heel cutting operations Be a ae dee 
id om 155MM shell forgings. 

Sawing relieves the load on CUT HERE — 

















other higher priced tools. 


Builders of Fine Tools for Thirty Years — Acro-Matic Grinders 


} lathes, milling machines and 
Hydraulic Pumps... Blades... Coolant... Special Machinery 


TINT EEC ES Mi | 











Cc 


. AA-744 
1 Mail catalog on Hydra-Cut Saw 
(-) Vertical used for Die Block Work 


Utility and maintenance Saws 





r 7 
Individual 





Street. 





State. 
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ORTHO-HELI 


CONTROLLED DIRECTION OF FORCE 


SPRINGS 





“ALUMINUM 
TANKS 


B-H AIRCRAFT CO., Inc. (xe ssaNoci 


YORK 


@ ORTHO-Helix Springs have set new standards .. for over 40 years 

of excellence in accurately controlling the 
direction of force. Ortho-Helix Springs seat THE PIONEER 
valves evenly and eliminate uneven wear on valve 


guides and valve stems. A demonstration test MANUFACTURER OF 


with a Helixometer will prove their extra value. 


Your inquiry is invited. AUTOMATIC CHUCKING EQUIPMENT 


American Coil Spring Co. | POTTER & JOHNSTON MACHINE CO, 


MUSKEGON, MICHIGAN 
[rawrvonereH00E LAND 


AUTOMOTIVE and AVIATION INDUSTRIES HARDNESS TESTING 
EQUIPMENT by “SILENT HOIST”’ The STANDARD SCLEROSCOPE (Now 


highly Improved) for more than twenty 
years has made good and is still used for 
doing the world’s hard work in testing. 
In general use for specifications pur- 
poses. Simple, Sturdy, Comparatively 
Inexpensive. [Illustrated bulletins free. 
FOR QUALITATIVE AND QUANTITA- 
TIVE HARDNESS MEASUREMENT, 
under Static Pressure, the MONOTRON 
is the only machine now available. Oper- 
ative up to over 2000 Diamond Brinell. 
Avoids errors due to spring in test 
pieces. Takes readings with the load on, 
avoiding reversal lash errors. No setting 
to zero. Operates at highest Speed. Has 
solved many old laboratory and shop 
problems. We also make the Durometer 
for testing the hardness of rubber. 
Comprehensive bulletins free. 


THE SHORE INSTRUMENT & MFG. CO. 
Van Wyck Ave. and Carll St., Jamaica, New York, N. Y. 
Agents in all Foreign Countries 


























KRANE KAR 
SWING BOOM TRACTOR-TYPE CRANE (0) ome {f : 
Self-stabilizing: no outriggers or jacks. — ; ; ‘ Ss! 
Gasoline or Diesel. Solid or pneumatic ; INVENTOR 
tires. 11 to 35 ft. booms. 2%,5&10 | : Ce ae 
; referably pat- 


t ties. S oats . 
ses ott TRIPOD POLE DERRICKS We seek specialized equipment, PY Building 


: ; otive, 
“SILENT HOIST” TRUCK EQUIPMENT ented, in Aircraft, Autom hed U.S. products 
WINCHES: Capstans: Single and Double Drum, Jaw Clutch, Keyed, and Friction | Trade Fields; also establis .»- 
Clutch. 2.000 te 50,000 Ib. Capacities. | . d production by the asso 
ANES: Power Hoist, Manual or Power Swing Boom—]l to 10 Ton Capacities. for development and Pp’ : onds Group 
LE SETTING DERRICKS, TOWERS, etc. ‘ated companies of the Simm 
TYPICAL USERS: Boeing: Lockheed; TVA; AT&T: N.Y. Tel.; Pennsylvania R. R. | ciate id 
throughout the world. 


Send tor Literature 


we Pea <E SIMMONDS “ee 
SILENT HOIST WINCH & CRANE CO., 850 63RD ST., BROOKLYN,N.Y. [fm _AUEROCESSORIES, INc. ome 
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"| If the bottleneck in your plant is getting parts 
through for painting, finishing and inspection, 
Blakeslee engineered-for-you metal parts washing 
machines and solvent degreasing equipment will 
prove a big help to you. Blakeslee equipment 
speedily and efficiently does the job of removing 
oil, chips and drawing compound from all metal 


parts so that painting, finishing and inspec- 
tion operations are speeded up to top lev- B LA K E S LE E 
els. Wire or mail details for rush quota- 


tions for defense contract work. METAL PARTS WASHERS 
G.S.BLAKESLEE & CO. AND DEGREASERS 


CAGO 
NEW YORK — TORONTO, ONTARIO FOR DEFENSE PRO- 


DUCTION Speed 


CHAMBERSBURG 
BOARD DROP 
HAMMER 


MOTOR DRIVE 
OR 
BELT DRIVE 
e 


Maximum efficiency 
obtained by usin 
anvils weighing 20 
times the falling 
weight of the hammer. 
This means more 
forging per blow. 
The lipped-over, non- 
twisting, non-rocking 
frame-to-anvil con- 
nection and cross- 
guided joint extend- 
ing the full length 
of each frame seat 
maintain the align- 
ment so vital to per- 
fectly matched forg- 
ings. Front rod design, simplicity of motor drive, 
ease of operation and increased board life help 
make this the most efficient board drop hammer. 
Details in Bulletin No. 252-2: 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA, 


Se 


LANSING 


: Co. 
A* OH auas 080? FORE 


eo} fo] i te): teil, ich 





="1)NNINGHAM C0. 
SAFETY STEEL STAMPS 


220 E. GARSON 31. PITTSBURGH, PA 
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WANTED IMMEDIATELY 
EXECUTIVE ENGINEER 


with automotive designing experience preferred. 
Must be capable of supervising large engineering 
department. Salary $10,000 to $15,000 depending 
upon experience and ability. Please do not apply 
unless you have previously held such a position 
and drawn a similar salary. References will be 
carefully checked. Excellent post-war opportu- 
nity with large, nationally known 60 year old 
firm, for right man. Location southwestern Mich- 
igan. Statement of availability required. Box 37. 
Chilton Company, Chestnut & 56th Streets, Phila- 
delphia 39, Pa. 











WITTEK AVIATION HOSE CLAMPS Standard 
Equipment on NORTH AMERICAN B-25 MITCHELL 


Since the beginning of modern aviation Wittek Hose Clamps have 
been known as the standard of the industry. Today they are being 
used by the nation’s leading militory aircraft and engine builders. 


How to Accurately Measure Spy Bee 
Large* Unwieldy Parts... 


* Up to 168” 


. is explained in this 


FREE BOOKLET 


Write for your copy today. Learn how 
D&T Tubular Micrometers and Standards 
can be applied as accurately to the meas- 
uring of work up to 168” as ordinary 
micrometers are to small precision parts. 


Ask for Bulletin No. B-200. 


Davis and Thompson 


Mfrs. of Machine Tools and Micrometers 


6411 W. Burnham St. + Milwaukee 14, Wisconsin 


FURNACES 


Gas Fired, Oil Fired or Electric 
For any Product, Process or Production 
Send your inquiries direct to 


The Electric Furnace Co. 








Classified Advertisements 
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MANUFACTURER’S REPRESENTATIVE wanted by a mid- 
western manufacturer of metal stampings in small lots. Some 
very desirable territory still open on a protected commission 
basis. Die stamping knowledge an advantage. Statement of 
availability required. Reply Room 209, 549 Washington Boulevard, 
Chicago, Illinois. 





AUTOMOTIVE DESIGNERS & DRAFTSMEN EXPERIENCED 
IN DESIGN OF ENGINES, AXLES, TRANSMISSIONS, FRAMBS, 
BODIES AND ELECTRICAL UNITS. EXCELLENT PRESENT 
AND POST-WAR OPPORTUNITIES FOR TALENTED AND 
ENERGETIC MEN. APPLICANTS MUST PROVIDE CHR- 
TIFICATE OF AVAILABILITY. BOX 34, CHILTON COM. 
PANY, CHESTNUT & 56TH STREETS, PHILADELPHIA 
39, PA. 





WANTED 


REPRESENTATIVE IN THE MID-WEST to solicit orders for 
manufacturer of parts, assemblies or accessories requiring ma- 
chining, for automobile, truck, farm machinery or other large 
manufacturers. Our plant has well diversified machine tool equip- 
ment and facilities for mechanical and electrical assembly, plat- 
ing, heat treating, etc. Now producing at rate of $5,000,000 
annually. Plant in Los Angeles area, and objective obtain orders 
for suitable volume production for post war. To get acquainted 
and become established as desirable source we could divert a 
portion of production facilities to such work as soon as work 
orders could be released to us. Permanent position for right man. 
Please state qualifications, experience, references, salary expected 
in first letter. All replies confidential. Box 31, Chilton Company, 
Chestnut & 56th Streets, Philadelphia 39, Pa. 





WANTED: SERVICE TRAVELLER to cover 
with distributors on new Hydraulic Brake Boosters and other 
Automotive Equipment. Excellent position with good future 
assured. 3ox 39, Chilton Company, Chestnut & 56th Streets, 
Philadelphia 39, Pa. 


service matters 





SUCCESSFUL SALES ENGINEER, WITH THIRTY YEARS’ 
EXPERIENCE SELLING TO AUTOMOBILE, TRUCK, TRAC- 
TOR AND ENGINE MANUFACURERS, DESIRES TO REPRE- 
SENT SEVERAL NON-COMPETING LINES SELLING TO 
THESE CONCERNS. ADDRESS BOX 36, AUTOMOTIVE AND 
AVIATION INDUSTRIES. 





DESIGN ENGINEER 


If you are a Mechanical Engineer, experienced in the field of 
Internal Comb@stion Engines, we have an opportunity for you to 
become associated with one of the big leaders . . in business 
for more than 25 years. We need a man who can design engines 

. make the necessary calculations write the mechanical 
specifications establish minimum acceptable standards of 
performance .. . and one who will continue interest in the 
performance of the unit from the time it is in the laboratory 
to an acceptable production model. Your salary will be de- 
termined by your experience and your ability to perform the 
details listed above. This job is not a “war baby’’ but results 
from the normal expansion of a growing business and presents 
definite security for the post-war period. We will be interested 
in hearing of your history, background, experience, ete. Kindly 
address your letter to Box 38, Chilton Company, Chestnut & 
56th Streets, Philadelphia 39, Pa. 





WANTED: EXPERIMENTAL ENGINEER. Well established 
Manufacturer, now in wartime work, has a permanent opening 
for a qualified Mechanical Engineer. This concern has no recon- 
version problem as standard products with large postwar poten- 
tialities are now in production. Problem is to streamline products 
for high production. Excellent opportunity for the right man to 
grow with the Company. In reply, give full details as to Educa- 
tion, Experience, Age, Draft Status, Salary Expected, etc. State- 
ment of availability required. Personnel Director, TWIN DISC 
CLUTCH COMPANY, ROCKFORD, ILLINOIS. 














capacity available for 
high speed production 
of small stampings. 


STAMPINGS : 


AMERICAN METAL WORKS, Incorporated 


1537 Germantown Avenue, Philadelphia 22, Pa. 


* 


Be 100% with 10% 
Buy War Bonds 


* 
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Saves Time and Labor 


As it dces not dry out, it remains in condition 
on work indefinitely, hence saves the 
scraper’s time. Intensely blue paste 
ean be spread thin; transfers clearly. 
50¢ per tube. 45¢, 2 or more. Ask 
your dealer, order from this Ad, or 
write for FREE Trial Tube! 


The DYKEM CO., 2301 L N. 11th St., 


OYKEM 
HI-SPOT BLUE NO. 10/7 
St. Louis, Mo. 

























Where 
Secure VICTOR 
Seals Are 
GASKETS 
OIL SEALS 
GREASE RETAINERS 











} Heavy, medium and light stamp- 
y ings in any quantity. A steady flow 6 / 
of production— when you want it. 


WORCESTER STAMPED METAL CO. 
9 Hunt Street, Worcester, 


QUALITY 
STAMPINGS 


QUALITY 
STAMPINGS 





REAR-VUE 


AVIATION 


YANKEE METAL PRODUCTS pp > ae 
us NO 2016 


NORWALK. CONN 


SOLVENT DEGREASING 
and ALKALI CLEANING 


All Types of Metal Cleaning Equipment 
and Cleaning Chemicals @ Processing Machines 


DETREX CORPORATION 


13001 Hillview Ave. . Detroit 27, Michigan 











TOOLS—DIES—JIGS—FIXTURES 
PRODUCTION JOB WORK—STAMPINGS 


We cre equipped te render complete 
service from design to production. 


ROCKFORD DIE & TOOL WORKS, INC. 
1816 Seventeenth Ave. Phone Main 3084 











Rockford, Illinois 

















TRIES 


July 1, 1944 


LEADING THE 
INDUSTRY IN 
CARBIDE TOOLS 
SINCE 1930 


TANTUNG 


CUTTING TOOLS 


iv miliih 


RAMET : 


NORTH CHICAGO, ILLINOIS 





*VASCOLOY RAMET CORP. «+ 


| LOC-KEY-SET 


@ Three grades of diamonds. 
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RE-SET-ABLE 


Means more 

for your money. 
Prolongs the life 

of didmond dressers. 


BIG-HED-NIBS j 


Common quality 
Medium quality $24 per karat. 
(Contour tem- 
plate diamonds supplied only in Medium and 


$12 per karat. 
Select quality $48 per karat. 


Select quality.) 

All diamond sizes % to 10 karat are nib 
mounted for immediate shipment . . Billed 
subject to approval. Specify quality of diamond 
= (24 hour resetting service, $1.00 post 
paid. 

Distributed thru Mill Supply Jobbers. 
Write for Free Grinder’s Instruction 
Card and Catalog 

DIAMOND TOOL COMPANY, Not Inc. 

Sheldon M. Booth. Pres. 
CHICAGO, ILL 












938 E. 41st Street 








Nothing but FELT will hold lubricants 


always ready for distribution to friction 


. on the spot or from ’way back. 


American Felt 
Com 


points . 


TRADE MARK 
General Offices: GLENVILLE, Conn. 
New York Boston Chicago Detroit Philadelphia St. Louis 
Cleveland Los Angeles San Francisco Dallas Seattle 




















SOCKET-HEAD CAP SCREWS 
HOLLOW SET SCREWS 


DANLY MACHINE SPECIALTIES, INC, 
2100 South 52nd Avenve, Chicago, lilinois 
MILWAUKEE ¢ LONG ISLAND CITY, Nv. Y. 
DAYTON © DETROIT © ROCHESTER 

we CLEVELAND © PHILADELPHIA 
All Die Makers’ Supplies DUCOMMUN METALS & SUPPLY CO. 
Denly Commercial Sets 
Danly Special Sets 


DANLY PRECISION oie sers 











INDIA NOW and POST-WAR 


To manufacturers of aircraft, aero engines, aeronautical equip- 
ment, accessories including aviation, radio, aerodrome lighting and 
kindred lines The Asian Air Associates—a Company well-founded 
and financially sound—ore prepared to conser the exclusive 
agency for or sub-li to + tures in 
British India. The Asian Air Pacvelales ¢ are , planning e@ chain of 
maintenance stations at the major air ports in India which places 
them in an unique position to represent Air Lines and undertake 
the maintenance of aircraft. 


Bank and other references submitted. 





Communicate direct to: 


THE ASIAN AIR ASSOCIATES 


Wavell House, 15 Graham Road, Ballard Estate,’ Fort, Bombay 
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Abrasive Company 
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Abrasive Machine Tool Co 
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PLOTTING THE UNDERGROUND topography to 
determine where oil producing wells should 
be drilled is the important operation per- 

THE TREMENDOUS LOADS of this 15-ton overhead formed by this complete portable drilling unit 
traveling crane in the Gary Steel Works of manufactured by the Sullivan Machinery 
Carnegie-Illinois Steel Corporation are entrusted Company. To withstand the shocks, due to 
to bearings supplied by Torrington’s Bantam sudden changes in resistance as the drill bores 
Bearings Division. Two sets of Type NCS Heavy- through successive strata of soil, sand, water 
Duty Needle Bearings, selected because of their and solid rock, Torrington Ball Radial Bear- 
high load capacity and compact design, are used ings were selected for use in the rotary table 
in each axle housing, Torrington Ball Radial assembly, as shown in the accompanying 
Bearings taking up the thrust load. cross-section. 















































THIS HUGE ROLLER THRUST BEARING, measuring 
53.125” O.D., is an example of Torrington 
engineering facilities for designing large bear- 
ings to carry extremely heavy loads. Its 
assembly includes 68 rollers 2’ long and 1.5” 
in diameter; 68 rollers 1.375” long and 1.5” 
in diameter. The bearing is employed in the 
revolving mechanism of a large charging crane 
which serves the plate mill pre-heating furnace 
in one of the nation’s major steel plants. 
Cross-section shows how felt packing was 
used to prevent entrance of scale and foreign 
matter during operation of the crane. 





WHEN YOU SPECIFY Torrington Bearings, you 
have available specialized engineering service 
based on many years of experience with all 
types of bearing applications. Whether you 
need counsel on standard or custom-built 


bearings, TURN TO TORRINGTON. 


STRAIGHT ROLLER » TAPERED ROLLER - NEEDLE - BALL 
THE TORRINGTON COMPANY + BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 
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Baek of Ramco’s production of aircraft piston rings for 


jf 
~~ military ~~ is a story of engineering accomplish- 


meee ae remembering for post-war piston 


Circulority to precision tolerances; Flatness and ring requirements and products of an allied nature, 


Parallelism approaching gage block accuracy; 


Military aircraft ring specifications call for: 


Finish that is measured in the millionths of an inch 
The engineering data thus obtained is available to you 
in the production of certain precision parts which may be 
required in your post-war product. We would welcome 
your inquiry now. Ramsey Accessories Mfg. Corp., 3704 
Forest Park Blivd., St. Louis 8, Missouri. Factories in St. 


Louis, Fruitport, and Windsor, Ont., Canada. 
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AIRCRAFT PISTON RINGS 














